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HER MAJESTY THE GERMAN EMPRESS 

poll the occaaion of the Vienna exliibitlun, was pleased to offer 
two valuable prizes, one of wliieli was for the best handbook 
on surgical ap]ilianees and operations for the battle field. 

According to the stipulations, on the strict interpretation 
■ which the prizes were made dependant, this handbook was 
^ to shew "as shortly as possible the present position of military 
surgery by a description of tbt; different methods of bandaging 
and dressing, as well as the surgical operations as they occur 
on the battle field, in such a manner that it would become 
an indispensable companion and practical assistance for every 
military surgeon." 

By the prize jury consisting of three members, Professor 
Dr. B. VON LANGESBtx^K of Berlin, Professor Dr. Billiioth of 
Vienna and Professor Dr. SociN of Basle, the first prize was 
awarded to the author of this handbook. 

The book appears now for tlie first time, as the produc- 
Won of the illustrations lias demanded ranch time and labour. 

The author has adhered strictly to tlic stipulations, and 
began the work with the idea that such a handbook ought 
more especially to be employed as an assistance for the 
memory. This is accomplished better by illustrations than 



by words. For on tlie field no one has time to rend mueh, 
and a glance at an illuBtration , wliit-li clearly cxliibitB a 
dri'ssing, an operation, or an anatomical dissection, can recall 
in the most rapid manner what has been previously learned, 
but has escaped the memory under the pressure of military 
incidents. 

Tlie book accordingly contains many illustrations witli 
the shortest possible text. 

As the surgeon in time of peace, before an important 
operation, likes to consult his anatomical handbooks and illu- 
strations, in order to acquaint himself with the relations about 
the seat of operation, so he must feel the loss of this assistance 
on the battle field. Therefore for the capital operations the 
important anatomical relations are dearly shewn by illustra- 
tions, some of which are taken from copper-plates of anato- 
mical works; hut for the most part they are taken from 
recent specimens. 

Besides the principal object, the author has kept in view 
the following: 

1. The book should serve for the instruction not only of 
tlie younger military surgeons, but also of the attendants, as 
military surgeons are frequently eompelled first of all to teach 
their attendants. By using the illustrations tliis task eau be 
made easier. For this reason also especial attention has been 
paid to the impromptu dressings. 

2. The book should be a guide for the members of the 
lied Cross societies in procuring and keeping ready the dres- 
sings, appliances, and instruments, as they are principally used 
in war. It could serve as an illustrated catalogue to the 
depots of material for volunteer aid in war, and save the 
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surgeon, who wishes to obtain materials for dressing from the 
depot, many words, by pointing to the illustrations. 

3. This book should assist the surgeon, who has been 
compelled to erect a hospital in a small village, in making 
clear to the workmen (joiners, carpenters etc.), by means of the 
illustrations, his wishes respecting the manufacture of appliances 
for the treatment of the wounded. 

' The original drawings for the illustrations have been chiefly 
executed by the artists Herr John Wittmaack (at present iu 
Strassburg) and Herr H. Braune in Kiel; the wood -cuts in 
the studios of the successors to the brothers Simeon and 
Albert Probst in Brunswick; the coloured plates in the 
studios of Herr Eschebach and Herr Schaefer in Leipzig. 

Kiel, June 1877.. 

FRIEDRICH ESMARCIL 



TRANSLATOR'S PREFACE. 



Ihe following translation has been made at the request 
of the author. As strict an adherence to the original, as the 
technicalities of the English language would allow, has been 
throughout preserved. The author's preface fully explains the 
reasons for the short and terse style in which the book is 
written. 

This brevity has increased the difficulties of the trans- 
lation and will it is hoped serve as an apology for its many 
deficiencies. 

St. Thomas' Hospital. 

June 1878. H. H. CLUHON. 
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L THE DRESSING OF W01IND8. 

(BANDAGES AND SPLINTS.; 



COMMON RULES FOR '[[II-: TREATMENT OF WOUNDS AND 
iNJURIKS. 



The 
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t important principle in the trealmeiit oi' wniuids 
distance all injurious influaut'es, which can hinder or 
retard their healing. Therefore every method ot" treatment shniild Le 
rejected which iiiti'oduces new noxious influences. 

2. Rest is the most important condition for rapid healing. 

The injured part muxt be therefore placed at rest (immobiliiti>d 
made immoveable), and absolute rest in bed must he observed in all 
severe injuries, at any rate at the commencement. 

Every unnecessary distiirbaiiee (touching, ex ii mi nation, pniliing, 
squeezing etc.) of a wound is to be avoided. 

3. Venous stasis binder.'s the healing. 

By elevating the limb care is taken, that the escape of venous 
blood and lymph from the injured part is not imi>eded ; and the 
removal of any strangulation (such as constricting clothes or bandages) 
must never be omitt^id. 

4. The retention of the secretions of the wound tends to suppu- 
ration, to trtiumatic fever, and to other accidental complications. 

A free escape for the secretions of the wound is therefore always 
to be considered as one of the most important principles in the treat- 
pent of wounds. 



Drainigc tube. 

There should lie no hernieticiil sealing of wound*, hut an escape 
must be provided for the secretions, by introducing jwrforated india- 
rubber tubes (CnAsaAioNAc-8* Drainage tubes) (fig. 1) as deeply as possible, 

fiiaorr^ Uw Snrgwn'i Rindlwok. ] 



iiiul by an early removal of the sutures. One suture too tightly drawn 
may result in the death of the patient. 

5. Any contamination of a wound may call forth in it decomposition 
and i)Utrefaction, and with them the accidental complications which 
rcftard its healing and endanger the life of the patient. 

Care for the most scrupulous cleanliness (of the fingers, instruments, 
bandages, linen, water, and air) is therefore the first duty of the surgeon, 
as well as of the attendants. 

B. THE COVERING OF WOUNDS, 

For protection against injurious influences from without, for the 
dressing of wounds, there are used: 

1. Cmnpresses — pieces of old soft linen, moistened with some fluid 
or ointment which prevents the hermetical closing which would arise 
from their adhering to the wound. 

It is best for this purpose, to make holes through these compresses 
with a punch, or to change them into so called "Gitter-charpie" by 
drawing out the threads. 

2. Ckaiyie — plucked from clean old soft linen with clean fingers, 
and placed beneath the compress, seiTes to suck up all the secretions 
of the wound, and certainly answers for this purpose better than all 
other substitutes. 

As it is always possible that the charpie contains infectious matter, it 
should be made harmless before its application, by boiling and soaking in 
disinfecting agents (such as carbolic acid, salicylic acid etc.). Lately too 
in its place, many of the following materials have been brought into use. 

3. Cottati-Wool — the common wool seiTcs for wrapping up wounded 
parts; this w^ool purified and freed from grease by boiling in alkalies 
(charpie wool, Bruns' wool dressing) serves for soaking up the secre- 
tions of the wound; it is not intended to be applied directly upon the 
surface of the wound, because the loose fibres of cotton become matted 
to the granulations. 

4. Lint — a woven felted cotton, when soaked in water or oil is 

a good dressing. 

5. Oakum — plucked from old ships rope thoroughly soaked with 
tar, acts as a disinfectant and absorptive agent, but is somewhat too 
' rd for irritable wounds. The same may be said of jute (s. p. 15). 



6. Watei'proof materials — as oil-silk, oil-cloth, gutta-percha tissue, 
India-rubber material, or varnished silk paper*, serve for covering and 
keeping moist the dressings, and for the protection of the bed -linen. 



Pig. 2. 




Cradle of iron -wire, easily made of telegrapli wire. 

Pig. 3. 




Cradie of threa copper wires and tliree wooden rods. 

Pig. 4. 




The same pressed flat to faciiitate its iieing padcad for transport. 

* By means of a large brush the silken paper is smeared over with a vamish of 
linseed oil, to which is added 3 per cent of driers or varnish extract. I'ho variiiMhed 
smeared sheets are suspended on cords in an airy room for two days, until they are 
quite dry. 

1* 



7. Cradles — made of bent wire and wood (wire arch) or of barrel 
hoops, are placed over the injured parts, so as to protect them against 
the accidental contact and pressure of the bed clothes (fig. 2, 3, 4). 

NB. The open treatment of wounds (freeing the wound from any dressing) 
gives in some cases better results than any other method of treatment, 
in which the wound is exposed to many injuries. 

C. THE CLEANSING OF WOUNDS AND THEIR VICINITY. 

For this purpose, there are used: 

1. The wound -douche (Esmarch's Irrigator, fig. 5), by means of 
which a stream of water (disinfected by the addition of carbolic acid, 
permanganate of potassium, acetate of alumina, salicylic acid etc.) is 
conducted over the surface of the wound. 

The force of the stream is regulated by the pressure of the two 
fingers holding the pipe, and by raising and lowering the douche. A tap 
is unnecessary. It is arrested by sinking the nozzle into the tin -can 
(fig. G). For washing out the Ciivities of wounds and sinuses a soft 
point of vulcanized india-rubber (fig. 7) may be placed on the pewter 
point, or a nozzle of decalcified ivory can be used (fig. 8). 

An irrigator (Thiehsch) can be improvised, by knocking out the 
bottom of a wine bottle, placing an india-rubber tube through the 
perforated cork, and suspendnig tlie inverted bottle by a cord (fig. 9).* 

(•are is taken not to inject tlie sinuses with too strong a pressure, 
because in this manner the fluid may be driven into the cellular tissue 
and produce a violent inflammation. The use of the syringe also is 
to be discournged, because less control is obtained over the action of 
tlio stream than with the irrigator. 

• A ohoap Irrigator: Tako a bottle, knock a holo in the bottom and place in 
tho mouth a pi»rforatod cork with piju* and nozzle, and hang the bottle upside 
down. For its suspension a pendant of five strings is used. Three of these strings 
an* laid in their entire length upon the bottle, and cross at right angles the other 
t^^o strings, of which the one is carried tn\nsversely round the body, the other round 
the neck of the bottle. At the iwint where the strings cross one another they are tied. 
Tho thnv strings placeii lengthwise are tied together over the bottom of the bottle 
at A convenient height and serve for hanging up the bottle. (Thikbscb: Klinische 
'cbuisse. p. 728.) 



3. Tw t^kii lit Koltr and pus as it runs away, baeius of various 
I sim are usetl, made of tin or hardened india-rubber, the 
rhiefc areuraU'lv tit the various [larts of the body (fig. 10 




Thr. mi-fnce of llm icoiiwl lUnif sIkhiIiI iitcer itiider ordiiiavy 
»imtntttance» he mmeceasnrily disturbml. For wiping away the pUG in 
the neighbourhood of the wound, cLarpie - wadding soaked in a weak 
lolutiun of carbolic acid is used, or the antiseptic balls (s. p. 13). 

Sp()Uj|C3 must only be used for deaning wounds and their neigli- 
bourbriod, when all impurities lontaiued in them arc removed or rendered 
JlwinlcKs. 

To thornnghly clvan bath -sprmifi's . tht^ nl^^t be (Ktu eu) first rrppiiledly 
IqDceied out in hot water, then dried, and beaten with a wooden sink till thej no 
ngcr cnntuin mj sand. Spon^res which haTe bei>n uied. are twvd frum groase in a 
;eiitrnte<l Huhition of soda. They are then placed for 24 hours in a solution 
f pprmanfiriuiate of potass (1:500). and a^ain washed in cIuhd wnt«i: after that tbey 
Miiiki'd in u [1 i>er eml) solution of Ihr cwniiien ial salt uf Kubsnl|ihite of soda to 



which is atliled H pur teiit uf the pure toiu'entrateil hydrochloric utjd. until (in ahout 
'/^ uf ail hour) tliuy ha.vu becume whiti«: and l&stl; they are agaiii woshvil in clean 
water until they nre entirely scentless. They must be kept in u strong (B p«r ceut) 
solution of carbolic arid. Before being nscd they arc laid in a yfeak solution 
(2l/i per cent) of cnrbvlic acid, and while in usti they ore constantly cleaned in this 
weak solution. 

4. For thoFotighlij deanimj the injured parts of the body, the 
common baths (with the addition of sna]), soda, acetate of uhmiiDa etc.) 
are employed, as well as the local-baths (fig. 1'^ and 13). 
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D. THE UEDUCTION OF HEAT. 

For subduing the inflammation, cold by the abstraction of lieat, : 
of service, and this is employed in various ways ; 

1. In tlie form of Coid W'l-appintjs; they nmst be very li'eiiueutln^ 
changed, it" such heat is really constantlv to be abstracted, but thij 
easily ilieturbs the injured part. If one allows them to remniu lotigei 
so that they become hot, they act as excitants (Priesbmtz's wrappings)? 
2. As Dry Cold, by ice in india- 
rubber bags (ice-bag). 

The ice-bi^s must be securely cIosg^I 
by wooden plugs or large corks, i 
which the closed mouth of the baj 
is fu-mly tied by a narrow bandagt 
(fig. 14)'. 

If tlie direct application of the ice- 
hag is too cold, some layers of linen 
are laid between the ice-bag and the 
pai't. 

Pig's bladdi-Ts are apt to leak, andj 
wooti puti'cfy. To avoid the form 
they must be rubbed before use botl 
inside and outside with lard. 

Glass-bottles and tin-boxes fillec 
with ice or cold water abstract thoj 
heat more energetically than India- 
lubber hags, hut they are not so well] 
jipplied to the body. 

A very imergetic cooling in inflam 
■nations of the extremities can be pro- 
duced by the Coolimj-coil (s, fig, \b)J% 
This is the name given lo a hnig india-rubber tube, which is wound.1 
in serpentine turns round tlio intiamed part; one end of this tube pro= J 
vided with a perforated tin block is sunk into a pail filled with ice-' 
water, whilst tlie other end hangs down into an empty pail. By suekii^l 




le« - t»g. 




at the latter a cur- 
rent is produced, 
wliich can bo regii- 
liited by the com- 
pression of a liga- 
ture, When the up- 
per pail becomes 
eiiipty, it is refilled 
Itj pouring in the 
water which has 
escaped, 

3. By in-igation 
with cold water (fig. 
16 and 17). 

Out of an irriga- 
tor hung over the 
bed, cold water is 
dropped on the in- 
jured part, which is 
covered with linen; 
in tliis the water 
diffuses itself. By 
inserting a straw 
into the tin-nozzle 
of the irrigator, the 
nipidity of the fall- 
ing drops is rcgxi- 
lated. In place of 
the irrigator an 
india-rubber tube 
can be used, which 
is provided at one 
end with a tap, at 
the otlier end witli 
a perforated block 
of tin, which is 
sunk into a bucket 
filled with water. 



Tie tube nets as a sj-phon, ami must be set in action by sucking. In 
a same way, a small syphon of glass or a tiH pipe can be eiuployad 
: tliis purpose (fig. 17). The effect of irrigation iu the reduction of 

iat is very great iu consequeuee of the evaporation of the wuter. It 
t therefore necessaiy to employ water of a very low temperature. 




! water aa it runs tiway must be caught npon an oblique plain or 
(on a waterproof (oil-doth) beneath the limb, and guided into a pail 
Sanding below. 



4. By 

To carry out Ibis Ireatuient the arm-, tiud let,'-b;itliN are used 



[fig. 12 itnd I.-S): the 



ired limb bi.'ii)|; laid upon strips of ban- 



u 

dages, which are fastened to the buttons found on both sides of the 
bath. 

This method of abstracting heat is especially suitable for recent 
injuries of the hands and feet. It does not require a very low tem- 
perature, for the action of the permanent bath is very energetic. Water 
from 16 — 18 R. (68 — 72^2 F-)* ^y ^ ^^^S duration in the bath, produces 
a very perceptible cooling effect. The regulation of the temperature, 
by pouring in cold water, can generally be left to the patient himself. 



For keeping septic matters from the wound, dressings for pro- 
curing complete closure are employed, as well as Listeks antiseptic 



method of dressing. 



E. THE HERMETICAL SEALING OF WOUNDS. 

Hermetical sealing, aims at producing a dry scab upon a recent 
wound, which remains firmly adlierent till cicatrisation ensues. Open 
wounds can by this treatment heal without suppuration , like sub- 
cutaneous ones, and when successful, putrefaction is avoided. 

Tliis method is successful: 

1. in superficial injuries; scratches, burns, abraisons etc., by pow- 
dering with flour, charcoal, chalk, potters clay, gum arabic; by drying 
the surface with a stream of air (from a pair of bellows); by slight 
corrosion with caustic or carbolic acid; or by covering with cotton 
wool; 

2. in deeper complicated icounds (with fracture, injury to a joint etc.); 
by covering the bloody wound with clean and disinfected wool, teased 
charpie, lint, or german- tinder, which form with the blood a dry crust. 
Over this a thick layer of cotton -wool is laid, and over all a water- 
proof material is fastened with a moistened gauze -bandage. 



F. LISTER'S METHOD OF ANTISEPTIC DRESSING. 

This also aims at keeping from tlie wound all sources of putret'itctioa I 
(hoveriag in the air ami clinging to everj' object), or at rendering,-! 
them harmless by antiseptic means , which almuld not however excite I 
the wound to (a septit;) suppuration. 

1. Firstly for operations; the skin around the seat of operation,! 
and everythmg which comes in contact witli the wound (the hands ( 
the operator and of tlie assiistants, the instruments etc.) after prerioi^ 
careful cleaning with soap and brush, is disinfected by washing wM 

a strong (5 per cent) solution of carbohc acid. 

2. During the whole operation and at every change of dressing, t 
ail- in the neighbourhood of the wound is pei-petually filled with a fine min 



Fie- 18. 




of a weak solution (2'/2 per cent) of carboUc acid. In order to produq| 

this mist the carbolic-spray (Riciiahdsos's spray -producM-, fig. 18) f 



1.) 




employed. During Ipiigtliy operiitioiiM and dressings the spray can be 
momentiivily intemipted, if the wound is in the meantiine guarded, by 
being covered with a linen rag soaked 
in a weak solution of carbolic acid. 

The sponges which are used at the 
operations must, after they are thoroughly 
cleaned and boiled {s. page 6), be kept 
in the strong carbolic solution, and before 
as well as during the operation be squeezed 
out in the weak solution. 

In the place of the sponges the anti- 
septic balls (fig. 19) can be used. These 
are balls of aalicyhc wool, salicylic jute, 
or salicylic charpie, tied up in salicylic 
gauze. 

.1. Wounds which have already been exposed to the air, and opera- 
tion-wounds which at the operation have come in contact with infectious 
matter, must before the application of the dressing be disinfected by 
wasliing with tlie strong (5 per cent) solution of carbolic acid; this 
does not retard healing hy first intention; if suppuration has already 
set in, a stronger disinfection with 8 per cent solution of chloride of 
zinc is required for thoroughly washing out tlje wound. 

4. Every bleeding point is to be carefully ligatured with carbolised 
catgut, and the ends of the latter cut off close to the knot. After 
some' time they are completely dissolved in the interim- of the wound 
and absorbed. 

To render the ciitgiit antiseptie it mast \k tvt at least two niimtlta in a carbalic 
cranUion (1 part of crystalliKed carbolic aciii dissol?ed in 10 per cent water and 6 parts 
uf olive oil) at a low temperature, and withoat being shaken. On ittuiiliiig. a part 
of the watery solntion separates from the cmnlsioiii into which the cutgiit is not 
allowed to giak. To [irevent this a small stone or bead is placed at the bottom of 
Uie glws and over this a gloss -plate, upon which the catgut resta. The latter begins 
to HWelt, become* opaqae soft and slippery, hut later it again becomes transparent 
and as firm as silk. 

5. The wounds are carefully : 



Bilk." 



with silver-wire or rarboHsed 



* Uncolourcd silk whicli haj; 
I carbolic acid. 



I mixture of melted \ 



G. Dvf, 






■rfunit.nl, and 



irlioliseii bv 1) 



leing I 



ill a sti'oug si^lutiou of carbolic iici«l, are jmshed 
of the wrminl: find a careful compression is made upon tlie cavities of 
the wound hj carboliscd sponges, or pmls of carbolised gauze, wool, 
Sttlit^ylic wool, or jute. Thuae are the means used tri prevent the retentionj 
of the KecretionB of the wound. 

7, In immediate contact irilh the aiir/nce of tlie vouiid is laid i 
piece of protrxticfi silk, steeped in a weak rarhoUc solution, 
protects the wound against the direct influence of the carbolic acidj 
and at the same time when the di-esning is changed, it indicates bj^ 
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8 e tl e J e _ of a bo ed ^a s n eiglu foldi 

is laid, which extends beyond the edges of the wound more thai 
hand's breadth; between the seventh and eighth fobi is placed & pie< 
of mackintosh or varnished silk paper (s. pag. 3), which pi-events t 
secretion from the wound penetrating directly through to the 
surface. The whole is fastened on with gauze bandages. 

Tlie antiseptic gaiiie is prepan>d in the follnwing manner. Cntton guuxe e 
bleaitheil or unbleached, but containing no Ktatch, is first placed for some tinle il 
duuble- walled tiu TCMel, heated hy boiling water or nteain: then by means of a Ii 
xyringe it i:. sprinkled with a hot mixture of b jmrtf of resin. 7 purbi of [larafHnii, a 
1 part of cryBtftlliiied carbolic acid, and iiiiist remain for 24 hours under a heavy al 
of lead in the hot tin case, su that it may bo oqunllj penetrated throughout *" ' 
mixture. The ^rauxe it then taken out. and carefully kept till rcijuired for applieatjoi 
in a wrapping of parchment or varnis>ied paper. 

9. TJir, drexsing must be renewed in tlie same *ay, as often as t 
secretions of the wound appear at the edges of the dressing; at 1 
once or twice a day, later on uvery two or three days, and at Ian 
much less frequently. Thft dressing is to be changed as quickly ; 
possible. The neighbonrhood of the wound is cleansed with the irrigai 
and cotton wadding soaked in the weak carbolic solution. The cavityj 
of the wound is not needlessly washed out. Only when the silk has| 
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become discoloured must it be disinfected afresh with the strong car- 
bolic solution. 

The drainage-tubes are changed after some time, or replaced by 
thinner ones, and as soon as possible left out altogether. 

10. If it is undesirable or impossible to renew the dressing fre- 
quently, the double antiseptic dressing is applied, tlie deeper layer of 
which consists of the "protective^' and a compress, soaked in a solution 
of carbolic acid, which is fixed by a gauze- bandage. Over this come 
then the dry layers and the sheet of mackintosh. The deeper layer can 
remain for weeks, and is only moistened at each dressing with tlie 
carbolic solution. 

11. In default of Listek's dry antiseptic gauze, Baudelkben's moist 
carbolic dressing can be used. Over the "protective" are laid many 
folds of gauze which has first lain for twelve hours in a strong 
carbolic solution, then been squeezed out and kept in a fresh 1 per cent 
solution of carbolic acid. As soon as tlie secretion from the wound 
penetrates anywhere to the surface, new layers of the moist gauze 
are put on. 

12. Boracic Acid also acts as an antiseptic and can be used for 
superficial wounds, burns, and granulating surfaces either in the form 
of a watery solution (1 : 30) in which is dipped the lint or gauze, or 
as an ointment (1:2 lard) (Ciiiene). 

13. Salicylic Acid, which has been recommended by Thiersch 
and lately so much employed especially in combination with the car- 
bolic dressing, has a similar effect, altliough not quite so certain an 
antiseptic as carbolic acid. It can be employed in a watery solution 
(1 : 300) both for the spray and for impregnating the dressings, for 
washing the instruments, liands etc. but it is especially used for im- 
pregnating the materials for dressing, namely the wool and jute. 

Jute (prepared Arrakanian hemp) on account of its permeability 
is especially fitted for antiseptic dressing. 

For the description of this dressing s. C. Thiersch: Klinischo Erg:ebnisse der 
LLster\schen Wundbehandlung. Leipzig 1875, p. 720 u. ff. 



G. THE UNIOS OF WOUNDS. 

To unite tlie edges of wounds, which hate no tendency to aloi 
(incisions and incised wounds), we make use of: 

1. StHpa of adhesim Master; they are on the whole seldom iisot 
because the plaster easily irritates tlic skin, producing errthema i 
eczema, afld causes the retention of the secretions of the wound. 

2. Strips of gauze -bandage, which are fastened on both sides ( 
the wound with collodion (gun-cotton dissolved in ether) or with gutta 
percha dissolved in chloroform. 

3. Stai'ch- bandage, dipped ia 
water and applied over the edges of 
the wound, which are ndapted bjp 
the fingers, presses the edges well I 
together without keeping back thetl 
secretiuns of the wound. In mattyf 
cases it is better to I'oll up the^ 
bandage from both ends, and withi 
it to press the edges of the i 
together from both sides (tig. 20). 



Fig. 20. 




4. Sutui 



I. The interrupted suture (Knopfnaht, fig. 21) is applied bfl 
' less curved needles with waxed or carboUsed (s. pag. 14) silk 
twine, liorse-hair, cat-gut, and silver 
iron wire. 

It is important to finish the stilcb wilbl 
a safe double knot, which does not of itsdf,! 
'""i become loose. For this purpose the reefJ 

»— p knot (fig. 22) is used in whicli the threadsj 

»« — i, pass respectively beneath and above thn 

curresponding loops, while in the false knot^ 
or "granny" (fig. 23) which is not secure,! 
the threads on each side pass ouc ahoveg 
and tlie other below tlio loop. 



Fig- 21. 
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means of In- 
sect-needles 
(Carlsbad 
needles), 
whose points 
ure beaten 
flat anil shar- 
pened in the 
I'lirni of a 
lance. When 

they liave 
been carried 
through the 
skin at some 

distance 
from the ed- 
ges of the 



(8 



in alternating^^l 
L are pressei^^^ 



wouiiil, tliey are wrapped round witli tliiuk cotton threads in a 
circles aJtd figures uf t^ight, so tliat tlie edgeg of tlie !<kiii 
firmly against each other. The ends of the needle are tlien nipped off 
with a pair of pliers. To unite the edges of the wound more accurately, 
a few fine interrupted sutures are placed in the inten-als between tht 
needles. The remains of the needles can be drawn out on the secoiu 
day, with a twisting motion, by means of a pair of jiiucers, but t 
pads of thread, which are generally glued to the skin by the hlooi 
lire allowed to remain soiue days. This suture is especially adapte 
I'or large gaping wounds of the face, such as commonly occur after] 
plastic operations. 

c. The fold suture (Falteonahd 
^'^' ^^' fig. :*G) serves for the union i 

very tliin and flaccid edges < 
skin, which are by this methot 
raised to a fold , and the surface^ 
in contact increased. 



l-Tl-^ 



H. BANDAGES. 

To keep the dressings on, to envelope, compress, and fix the injurec 
parts of the body, bandages are used, and these are made of the foUowiii| 
materials : 

a. of Linen; these are best made of old soft linen, which has bee 
frequently washed, and torn, or cut according to the thread (bandaget 
of new linen adapt themselves badly, because they are too stiff); 

b. torn from Cottim-duff (Shirting); these are cheaper than 1 
linen, and especially useful for starch bandages; 

c. cut from Gauze (Muslin); these adapt themselves well, if pr« 
viously moistened; and stick together when dry, because tliey conta 
starch ; they are especiaUy suitable for the ai)plication of plastfl 
of Paris; 

d. torn from Flunnd; these are soft and pliable, and consequeatljrf 
accomodate themselves well to the part; they are especially auitftl^ 
fur placing beneath starch and plaster of Paris bandages; 

e. cut out of Cotton-wool; tbe.se are soft and compressible, andtl 
are therefore in like manner suitable for placing beneath hardening I 
bandages, 



THE BANDAGING 



mnRt he done with great a 



, for a badiy applied bandage 



t accuracy a 

easily gets out of place, and by strangulation may produce considerable 
niiscliief. 

A banduf^e too tiglitly applied soon produces venous stasis; the 
parts below the seat of stmngulation swell, become painful, blue, and 
cold, and if the canse be not soon removed, gangrene ensues. 

If bandages, applied dry, afterwards become wet (e. g. from cold 

wrappings) they 
shrink, and fre- 
quently produce 
is tr angulation. 

In bandaging 
one distinguishes 

the following 
passes or turns: 

I. The circtdar 
bandage , whose 
turns are applied 
on one and the 

lo-el (tig.27, 
fral. 





T!)u desccndii^l 
apira] i^ seldai 
iisGil, Oil account oa 
its driving back the! 
veiimis blood. 

4. Bandaginij by I 
rerevite* {dolabra re- 
versa, reiiversee) ^ 
(tig. 29-31) mu8(' 
bu used, when tfa^ 
circumference of tl 
limb increaj 
diminishes, so as t 
avoid the ga.pii^ on 
the turns (fig. 32). T 




5. The ^gure- of- eight (spica) is employed where the bandage passes 
over a joint (fig. 33). 




6. The double-headed roller, a bandage, which is rolled up from 
both ends, is used especially for the head, and for amputation stumps ; 
it is also emidoyed for drawing together the edges of wounds (s. fig. 20, 
pag- 16). 

7, The many-tailed bandage, consisting of many short strips of 
bandage which overlap each other, is used for com2>OHnd fractures, and 
sometimes for the application of plaster of Paris (fig. 34). 



8. Til" T litiw/itge, a stri|) ol" Iwmlage, to the middle of wliichf 
aiiotluT ^tl■il> if fiistciiid a-i liglit angles, is used in some dressings foiij 
111,- Hvts Hiid lieud trtg. 3n). 

Fig. 35. 




.). TIIK HANDKERCHIEF BANDAGES. 

|ly means of a linen or cotton cloth, triangular (neck-kci'chief) or9 
Hiiiiuru (iiocket-lmndkerchief), most of Ihe di-essings can be well aiipli^ 
uiid nmny better than with bandages; little or uo praL-tice is required^ 
I'ur their iipidication, and there iu less lisk of strangulation. 

Those bandages are therefore especially well fitted for military-l 
iiriictice, and before everything else, for tlie fii-at assistance on tbea 
hattle field. 

So loEig as 50 years ago these handkerchief bandages were strongly-l 
reconi in ended by Mayor of Lausanne, But as they liave been alinosti 
iintirely forgotten, the author has endeavoured to procure their re-intro--l 
ductioij into field -practic-e, having illustrations printed on the triangular I 
handkerchiefs, which describe their application for iTijuries of ditfereotj 
parts of the body (fig. 36 and 37). * 

As is evident from these drawings, the handkerchiefs can be used j 
for various purposes in different shapes and sizes; as a cloth-handageJ 
folded from apex tu hase into a long and narrow cravat, as an upeal 



• Vide E.ii.ii.1 » 
Kid 18G9. 



The first drL'saiug on the baltle-fteld traiwlated by 1)k Tno 
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triangle for various applications, by turning- in the separate corners, 
folding them down, tying them together, or fastening them with pins. 
(For the individual bandages see later on.) 

For military practice the three cornered handkerchief should be 
large enough to serve as a sling for a big man, i. e. the base 
of the right angled triangle must be at least 130 centimeters long, 
and the material, of which such handkerchiefs are cut, must be at 
least 92 centimeters broad. If smaller handkerchiefs are required, 
the large one can be divided into two equal halves, by cutting it with 
a pair of scissors from the apex to the middle of the base. To fasten 
the corners together, the reef-knot (fig. 38) is used, which holds 
much more securely than the "granny" (fig. 39), or the corners are 



Fig. 38. 



Fig. 40. 




The reef-knot 



Fig. 39. 




The "grtnny". 



The safety-pin. 



fastened by pins, for which purpose the safety-pins are the most 
suitable (fig. 40). 



K. Sl'LlfiTS. 

I'lir fixing broken bones, splints itrc used, wbich are fastened to 
lln' liuibH by means of bandages or Iiandkercliiefs, They are made of 

various materials. 

'I'bose most commonly uswl are the- following: 

1. WOODEN SPLINTS. 

a. tSiniple thin pieces of boards, of diHerent lengths and breadths, 
Hat or concave (fig. 41). 




b. Gooclis flexible split-spUnts of tiiin (6"""} pine boards, wliich 
by parallel incisions are cut into strips 1"° in breadth; they do not 
completely divide the wood, which is pasted on leather or linen. They 
arc perfet'tly flexible cross-ways, but very firm length -ways (fig, 42). 



rig. 42. 






-s^ 



• ipllnt iSpaHuhicnci. 



c. Schnyder's Cloth sjilinis, are composed of splints of flexible 
walnut -wood (Veneer) 2 — 2,j™ broad, and 3™"' tliick, which are 




placed cliise togetlier and sewn between two piei 
(Hg. 43). 

Fl8. 43. 



SCHNYOEH'S clolh Ipllnls. 

d. The Authors s^ilint Miitni-ial-, which uiui he cut as roijuiruJ, uonsiats 

^f wooden shuvings 3"" broad, and 1,5"'"' thick, which at intervals of 

5n.n1 ^fp laid parallel and close to one anotlier between two layers of 

uiibleacbed calico (stouts), and glued together with (Wasserglas) silica. 

Splints of Uiia material are very light, can be cut with scissors, and 

easily rolled up in considerable nuaiitities to take upon the battle field. 

Fig. 44. 




b 



ESMIRCH'S tpllnl-niilBrial. 
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e. English wooden gpUnta (after Bell, Pott iiti'1 Ounb) are iieatlj^ 
tut out of wood to the ahupe of the limb; to the outer side are fasteuodfl 
strips of le-ither. beueath whkh straps provided with buckles cau h»% 
drawn through (tig 45 and 4t)). 

Fig. 45. 




They are padded with cotton wool, and can be very easily applied, 
loosened, and taken off, especially if the straps are provided with Euuerts _ \ 
buckles (tig. 46). 
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2. PASTE-BOARD SPUMTS. 

a. Splints uf thick paste-bonrtl c^n be easily cut to anr «kape 
with a sharp knifo. TlieT adapt tliemselTes well to the bodr. when 
tnolst4>neil. ami baDdaged oo with a gaoze P>Iler, bat they gire do solid 
suj)port till they hare bet-ome ilrr. Tb^ itlso easily become soft 
again by contact with blood, secretions from tho wonnd, nun, or any 

ther moisture. 

They ore es]>ccLiilly used in the starch bandage. 

b. Prepared patle-board gpUnlt, made of softened paste-boord, 
rnch are dried on models of arms and \egs and ramished, are light 

and fit welt, i. e. if a safficient variety of sixes are kept in stock to 
choose from. 

MKBtjiitR-s donble - shelled splints (fig. 47 — 50) haye been intro- 
duced into the Belgian army* Potrrs plainer of Paris splints in three 



Fig. 47.' 




* HntoBiK : Appareil« moiloirs-, nu iioun^ao cjstt'iiii:' ile iWlifjaKon ttt. Paris ISaS. 




MERCKIE9 mmliKid piKc-hnard (glints tOf Hn [eg, hIUi Ritia - boaril natlvn. 

^ellN (tig. 51 and 52) havt- bwii introduceil into the Ifavarian ;ii'my, 
when* they are made in time of yeact by the itrmy-liospital-ciii-pa 
(SanitJitssoldaten). * 




' Posi: StuJiyn tat Krit'KKVi'rbaiiilk'Lrr;. Miiiidioii IfiOT. 



3. METAL SPLINTS. 

a. Splints oi tla-plaltd iron art' i^spt'ciiilly employed, like tbo woorlen J 
splints, for tlie temi)oriU7 disposition of broken limbs on the battle fieli^ 
and for the first transport. They are quickly and cheaply produw 
and can be easily soldered togetlier at angles corresponding to 
joints, Yoi.KMANM'8 tin splint for the lower extremity is especial™ 
suitable for this purpose. 



VOLKMANN'S tin i| 



b. splints can be cut out of zinc with a strong pair of 
they can be bent with the hands, and nicely adjusted to the shape of the 
limb. In "Ersatzto mister fiir den Verbandplats!" the author has described 
a large chest of zinc, which can be used on the battle field as a receptacle 
for water, and at the end cut to pieces for splints. 

c. Of Iron wire, well padded wire baskets (Mavoh, Bonnet) 
made, in which the broken limbs lie comfortably. Flaps or trap-doora 
can estsily be made, so that the wounds can be dressed without takii^ 
the limb out of the splint. But they are very expensive, and demand 
too much room for military practice (fig. 54^56). 
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ROSER'S wlie splint lot the lower Gitremllr, 



I'n.im till! wire gauze, that is foiiiinonly lif.uslit, very flexible ami 
airy splints have lately heen mailo, which on aeciiimt nf their lightness 
anil cheapness are especially w<'U fitteil for fielil use (tig. 5G and 57). 
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Of the wiine mateiii! wire ''plmts tan <iKo be made, wliicli arf 
ligliter tliiin BiAsn-'* wirf splmts and so fli xible, tliat they can hv 
spread out Hut, and easih biVen iii greit qnantities on tn tli(i battle 
field (tip. bS). 
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4. TEMPORARY SPLINTS 

can 1)0 iiniinnisrd mit "T ii j rf:il- \!iiiri_v i.l' iiiali-riiils, wliich an- fnuud 
in llie ii|ti'ii liiitd, in imkhIs. or al tin' M'l'nc id' lution, f. p.: 

a. out of ttrancl'fi', wliirh are bnilnd togi-llier into bundles (fi^. 59); 

Fig. S9. 



I 
I 



or :Ln'aii<;cil cluse tJi one iiiioth«r, and fni^tenol eit>i«r hy crossbars 

(fi;;. til)) or by means itl' a rbiiin-tike moveiiMe twine (fig. Ijl'. 




Ij. out of Hlraw and rutliai, wliicb uru formeil as diikIi as jjossiblo 
i bundles (^fig. 62): a piiir of tliewc are rolled in tlie o])|>oKite borders 
I clotb, the intervening portion of which is placed beueutb Uu^ wnumled 
b: tbe buudles are thus adjusted, ouc on eat-h side of the linili, and 
I be fastened there with cords (tig. 63l. 
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The straw or ntslies can also be sewn together into mats (accord-] 
ing t(j Belk), ami either employed to wrap round the limb, or they c 
be rolled up and used as side splints (fig. 64 and Go). 





Toi e"(j.iiiple during the siege ol Pans the iiench in iheir sorties 
inidL use oi stiam mats which sened to co^er window frames, aa 
iphnts for limbii thit hid been shot to pieces (hg. 66). 

c out ni leeapmis of all kindb is they are found on the battle 

held \[7 SI 1l arms sippi.is 1.tihis ami b i\ im ts with their s<.'ubbai*i]a, 



(fig. 67 — 69), rifliis (fig. 70), cai-binps, ramrode, pieces of Innces, Hpnkei 
of wheelfi etc. I'ieces of uniform too, that have hevn cat off, should not be i 




Gun e<np>i)ire9 nt i apllnt. 
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thrown away, but as far as possible turned to account for bandages, 
e. g. parts of cloaks, coats, trowsers, boot-tops, hats, knapsacks etc. 

The men of the anny hospital coqis must, even in timo of i)eace, 
be exercised in preparing impromptu splints and employing weapons 
as their first dressings. 



L. THE IIARDEMNG BANDAGES. 

1. THE STARCH BANDAGE 

was invented by Seutin in 1840. 

1. Preparation of starch paste. Starch is stirred with cold water 
to a uniform cream like consistence, and then, whilst constantly stirring, 
as much boiling water is added, as will produce a clear thick ish mucilage. 

2. Starch bandages are strips of shirting, which are drawn through 
the fresh paste and rolled up into bandages. 

3. Starch splints are made of strips of paste- board, which are 
drawn once quickly through hot water, and then thickly smeared on 
both sides with the paste. 

4. Application of the starch bandage. The limb is very carefully 
bandaged with a moist flannel roller, after the recesses about the joints 
have been padded with cotton wool. A starch bandage is then applied, 
on which the soft starch splints are laid; and these are firmly ban- 
daged on with a starch roller. Finally the whole is enveloped with a 
dry calico, cotton, or gauze bandage. 

5. Strips of paper can be used instead of the bandages: they are 
drawn through the paste, and a2)plied after the method of Scultet's 
bandage (many -tailed). 

6. BuRGGRAEVE's method of cotton wool and paste -board is very 
simple and practical. 

Paste-board splints are cut to the shape of the limb, then covered 
on one side with paste, and on the other with a layer of cotton wool ; the 
splints are applied with the cotton wool next the limb, and firmly ban- 
daged on with a dry gauze roller; in doing which, one begins with the 
quickly ascending spiral, in order only first to fix the splints to the limb. 
Over the gauze bandage is rubbed with the hands, or a large brush an 



w 

ubimilMnce of bUitIi imste, iiml hcst.iy tlic wliolf i^i coveivd wilh ii dry 
cMlii'ii bandagu. 

7. IVii or three days eliipse before a sturcli bandage is quite I 
e/ri/ and lianl; by esposiag it to th« heat of the sun or a stove, its ' 
drying vna bii hastened. 

Si. To render it capable of removal (iimovo-iuumovibel) the ban- 
dage is cut o|)L'n throughout its whole length with a strong pair of 1 
scissorfi, and llie casing bent asiiud<ii', while strips oi' caliuo bandage ' 
are pasted on the edges witli starch. The casing is then reapplied i 
and fastened with straps and buckles (fig. 71). 




2. THE SILICA (WASSEflGLASi BANDAGE. 

1. If li;iinliigL'S are soaked in :\. confcntnited solution of Plicate 
of potuBBium (Kali-Was»ei'giaa>, wbieh must have a speeitio gravity of 
!•.%— 1-40 (Buum), bandages oau be produced, wliich become perfectly 
tirni and hard, as soon as the water has evaporated. 

2. To liaxlfH Us slifeiitnt/, finely pulverised chalk, or slaked lime 
and chalk {1:10, B6um), niaguesite (KdNiu), or ct^ment (Mitscuei.liuh) i 
is stirred in the silica, till a crcam-Iiko Huid is produced, of the co: 
stence of lioney, in which the bandages arc dipped , or with which the 
bandages are smeared after their application by means of a large ' 
brush. Lastly the whole bandage is sprinkled with the drv powda 
and w.-II luhhed. 



hm 



a. THE GUTTAPERCHA BANDAGE. 

Splints are cut nut of gutt-uiierciia 2 — S""" tliick, iitid ili{ij)ed in hot 
later, at 60" U., till they beconn; (juitt* Hexible; they are then apjilied 
tn the limb, which has been previously envL'lopt'd with a -wet llanuel 
roller, and ttrmly bound on with gauze bandages. By pouring cold 
wattT over them, they qiiiekly become hard. 



4. THE PLASTER OF PARIS BANDAGE 

invented hy Matiiysen in 1^52. It has this advantai^e over all 
iters, that it becomes hard and hnii in the shortest time. 

1. Mijiing the jilaster of Paris is best done in a porcelain dish, 
lOnt so much water being poured upon a suffieiejit quantity of plaster, 

llilst constantly stirring, as to reduce the paste to the consistence of 

thick cream. It atilTens in 5 — 10 minutes to n solid mass. 



2. Should it 1 
water is added, or son 
with the water. 

1. If (lie scttliiff . 
or some coinmor 



desirable to tleUitf Ike seHing of the plaster, more 

iome Ktarch, size, milk, beer, or borax is mixed 

bnsfviisii, less water, or hot water is 
liini, tiilkii, or cement powder is added 



If the plaster has deteriorated by the absorption of water from 
■te atmosphere, it can be again made serviceable, by heating it in an 
i pan, till it no longer gives off steam. 



The applic'ition of the plaster 
; ways. 



,f r.iris ban 



cun be curried 



6. ijfri/js of baml'iijes are dipped in the plaster- cream, and placed 
r SciiLTET's method (many tailed) round the limb, which has been 
IVtously smeared with oil or lard (fig. 72) (Adelmann). 

Old elothes (woollen stockings, drawers, vests etc. or coarse sack- 
h) can be cut up, and used instead of bandages, as tbey readily 
lorb the (ik.-jter- cream (tig. 73) (Fikogofp). 
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Pllltsr ol PaHl banilage 



Plullr Df Pirii bln<Ug( ol 



B. Tlie Baeai-i'in splint (fig. 74 iind 75). Plaster-cream is iiourcd j 
between two pieces of linen or calico, which ia stitched together down the J 
middli), and the limb enveloped in it. As soon as the plaster has set, J 
the two halves, which are connected together by the stitching, can he i 
opened, and Un- injured parts exposed (amovo-inamovibd). 

'J. Out of bandies of hemp, Jlax, or jute, which are dipped in plaster 1 
of Paris, and bandaged to the limb (previoustj' oiled I willi flannel rollers, J 
r..'Uiovabk- planter splints can he uniekly produued {Bt^Ei.v); tliey i 




I ttcll tiltfd for thing cuiii|..) 
on llic imtbqjlic mcllioil. 

If it be desirable to iiuspiud the liiuli with such a siiliiit, rings or 
loops of telegi-ajih-wiie tao bu placed in ^iiiny placcK between the 
huiidli;^ of bfinji. iiml li\u(l bv the jjlnater (fig. 7ti1. 



Ths Bannin (pllnl ■pplltd, 
iili jire beJTig ti'eiitfd 




lU Baiidiifjis 



nnpreifiialeii utth dry plaster of I'ariit, and then I 

ort time before their application. The gauze.i 

most suUiMl. loi tins treatment. 

77 The gauzG haiiditges arc impreg-1 

iiitid in the Bimplest manner, byl 
liiittiiig the end of the bandtigej 
tliiuugh a slit ill un upright board J 
I iis 77), ill front of which the piaster' J 
111' Taris is plaix'd; tht; bandage is I 
tlii;ii rolled up in this heap with tbel 
"■>•"■ S„Bcr.<. 

11. The plaster bandages and the powder can bi^ kept together J 
iu a till u'iise, and sejiarated i'rom one another by the board mentloiu 
above (tig. 78). 

Fig, 78. 



Boi for n'nter of Parii. 



12. The gauze bandages i-aii also bi' fjiiicUy impregnated witt 
plaster by means of WywonaoFfs niachims (tig. 711), 




14. Moistened gauze bandnges (Roser), or dry llaniiel rollers can 
1 be employed for the same purpose in compound fractures, as well 

as flannel or gauze bandages soaked in carbolic oil (10 per centj: the 
latter do not easily become impregnated with the aecretinua from the 
wound (Bahdeleben). 

15. To make tlie edges of the plaster of Paris bandage smooth 
and even, the bandage beneath, which projects somewhat, cau be turned 
over like a frill, and fixed by a turn of the plaster of Paris bandage 
(fig. 81). 

16. To make the plaster of Paris bandage stronger, a layer of 
the plaster-cream can be smeared over the bandage. Hut it will thus 
become very thick and heavy. 

17. To give it greater firmness, it ia better to introduce shavings, 
aplints, or iron tw'i-e, as they last longer and can be easily 

lOved. 



^^^^^ 18. Lastly should it be desirable to ^'ive the bandage a neat ant 

smootli fiurfacu, some dry plaster is sprinkled over, iuid rubbed by t 
biinds moistened with viater. 

I'.l. Where there are wounds, openings (iciiidow») must be ma( 
in the plaster, by wliich the secretion from the wound may have i 
free escape These are either left open at the liine of the applicatioi 

Fig. 82, 




PItiter Dl Pirii Uandiiie 




iter ol Pirit ttindage willi edges ot coUon 




E tlie banilage, or tho wiininw is afterwanls miide with tli« u^sistamia 
*bf u sliort knife and a pair ol' scissors. 

2tl. In oriler that the places may be found, where the windows 
have to be rut, a ball of cotton wool is placed upon the wound: this 
afterwards forms a nnt-like prominence, ii|Min whicli an incisi-m can 
he made with eontideiici'. 

21. To prevent the eutrance ol" pus between the skin .'lud the 
plaster bandage, the windows must he smeared all round their edpes 
with carbolised c#ment, or iiUed with cotton wool soaked in collodion 

(tig- m 

22. If it is necessary to make the plaster of Pari^ waterproof, it 
must be saturate*! with a solution ai Damar-resitt in ethor [(.1:4) Damar- 
varnish] by means of a brush. 

*23. For extensive wonnds, a plaster of Paris bandage is only 
applied above Jiiid below the injured part, and the two united by 
means of latbs, wliicb are placed upon pads of tow soaked in piaster- 
cream; these are n)nnei'ted willi the apparatns hv pl.ister of Paris 
bandages (tig. 83). 

Pig. 63. 



»24. The plaster of Paris bandage is most Kagil;/ ntm-ifeil, by cutting 
ep gniove with a very short thick knife (li;;. 84', and then dividing 
deeper layers at the liottoin uitli a stn.ng |;air of scissors ((if;. Sb\ 




Fig. 84. 




M. DRESSINGS FOI! Til 



ii:An. 



Fig. 86. 



1. lu evtiry case of sc.a\]i wotind, before tlic a|t[jli<;atioti of the I 
<]ressing, the wound and its neigliboiirliood must be cnvfifuUy chavsed I 
(by sliavtrg off the bair, washing with di.sinfcctaut water by means of I 
thi; irrigator, anil drying with the antiseptic halls). 

2. For uniting the edges of imiised woiinda,,J 
sutures can as a rule be dispensed with; inrl 
lai'ge lacerated irregular wounds, a few intei^l 
riijited sutures may bo of use. 

It is generally sufficient, to puwh togethorj 
(fig. as) the edges of the wound from both M 
sides; then to press upon the wound a car^l 
holised coDipress, apiece (ircorholisedtinder^l 
an antiseptic ball, or a piece of salicylic wool, f 
and to keep it firmly applied by a moistened i 
gauKi- bniidage. 




Puthlng logeUiei the edgei of 



To fasten on the dressings, one makes use of: 



A. BANDAGES. 

a. Tlie dmihie-hended roHer for obtaining union (fascia unienH)fi 
{fig. 87). 

Tlie centre of the bandage is applied opposite tn the seat of injury,.] 
and the two lirads carried past each other with gr;i(lii:illy inereasing 3 



ti'iictiiin iijion tlie wouuil; these turns are Uieii hr«n^)it Itack k^hIii to 
the starting pniiit, ami tlie same piiiceait repeated sevei'nl tiiiiott. 

fi. Tlii> gagilttil bandaytt {fascia sagittaliM) (fig. S8) — a ~ Itandiigc — 
is especially suitable for traiisven^e wounds of tJie &calp. 



rig. 87. 





Sagittal b. 




I'. Tbe knotted bandai/e (fascia nodosa) (6g. 89) IB a double-headed 
ii>ller, whose turns are crossed at rigbt angles upon the wound, and 
tightly drawn, ns in tying up a }jarce] ( Paolcknuteo). It in es{iccially 
euitahle for haemorrhage, where considerable pressure is required. For 
the same purpose, a tightly stretcITed cravat or a piece uf india-rubber 
bandage may he used. 

d. riic h.iltvr bon.h.jv (.-aiHstrum) (fig. 90\ 
P gQ The first turn begins on the top of the bead, 

crosses the cheek by passing under the chin, 
and returns to the vertex. From here the second 
turn runs backwards round the occiput: it is 
Ihi-n carried from the najie of the neck to the 
I'ruut rouud the anterior surface of the chin: 
lastly it returns to the na]>e of the neck, and 
ascends again to the vertex. After these have 
been repeated twice or three times, the third 
turn brings il to a eonolusion by forming a 
circle from foi-ehead to occiput. 

This liDiiiluVi'- t" *<^" ^ t^" foHowiiiif oik. is to bv espei-inlly recoui- 
iii«ruilril m an pxceroise, for its indivlilnnl tarns ran be lued for variuns 
dressing)!. Horuaver Vae-j an' lioth b«it aiiplicd with wet ganxt bandages, 
k, th> Burgmn-i Hudboak. 4 





kerchief is laid upon the vertex, ao that thi; base pasBes across in front^ 
of tlie forehead, while the apex hangs down ovur the nape of the neck. 
T!k! two comers are then carried backwards above the ears, made to 
cross one another uu the occiput, brought back again to the front, and 
tied together on the forehead. Finally the point, which hangs down 
behind, is tightly drawn downwards, then turned upwards over the I 
occiput, and fastened upon tlie vertex witli a safety i)iD. 

b. The four-tailed cap (fig, 94 and 95), is a square handkerchief! 
60"" long, 20™ broad, which is slit from both its narrow ends. 
you wish to fix a dressing on the vertex, the two postei'ior corners 
or tails are tied together under the chin, and the two anterior on thi 
nape of the neck (fig. 04). But if the dressing is to be kept on thffl 
occiput, the anterior coinera are tied togetlier under the chin, and tb 
two posterior on the fnrelieiid (fig. 95). 



hi^ml, ;ina t!ie 
abuve till! ear: 



inner comers, wliich lieli 
, and tied together ii|k)1i 



iig to it, are cai-ried bactwarila 
the uiipc of the neck. 



C. THE HEAD-NET (tig. 98). 

A net, made of coarse cotton thread, adheres finnly, without exercia- ' 

ing too much pressure or causing heat. A narrow linen ribbon, which 

is drawn through the nieshea of its lower border, fixes it in a circular ' 

niiiuner round the forehead, temples, and occiput. A second ribboo, wliich J 



Fig. 98. 



Fig. Q9. 





is tied beneath the chin, draws the net downwards; and a third contracts | 
the net upon the vertex, like the string of a pui-ae. If an ice-hag i 
to he placed upon the wound, it is fastened by a ribbon, which i 
drawn through the meshes of the net (fif;. 9'JJ. 



N. URKSSlNCiS FOR TIIK FACE. 

Wounds of the face must be carefully adapted with wutures; the J 
edges of wounds, that are much bruised, are previously removed with J 
tbe knife. Portions of the nose, lips, and so on, that have been entirely 1 
separated, are united, after the bleeding has completely ceased, by» 
fine interrupted sutures (not too tightly); aud covered with a material, I 
which keeps ofl" injurious iufiuences from witliout (e, g. oil-silk, gauze I 
smeared with traumaticiii, or salicylic wool). Absolute rest to the part 1 
must be procured. 



BANDAGES AND HANDKERCHIEF BANDAGES. 



For injuries of tlie temporal reg 
Fig. 100, Fig. 101. 



and cheeks^ the turns of 
the halter - bandage 
are used (s. fig. 90). 

b. I'oi' injuries 
of the effe, the eye- 
bandage (monocu- 
his){fig.lOO)isuse(l, 
or the eye-hnnd (tig. 
101) which is made 
from a folded baud- 
kerchief. 

For injuries of the nose, the no»e-hanti.age is employed, A broad 
trip of bandage is folded to the requued sliape (tig. 102). 

d. For injuries of the 




Fig. 102. 



Fig. X03. 




hioer Jaw, the chin-sling 
(fuuda maxillae) (fig. 1U3). 
A bandage 150™ long, and 
gem hroad, is slit from 
both its ends to a central 
portion 6 '" in breadth, 
so that four equally long 
tails are produced (four- 
tailed bandage). The cen- 
tral piece is provided with 
Fslit, and plated upon the chin; the upper tails are carried backwairis 
beyond the occiput, and from thence round the forehead; while the 
lower tails are carried upwards iiver the vertex, 
and down again upon the other side.' 

A chin-sling can also be made out of two 
folded handkerchiefs ; the centre of one is 
placed upon the anttirior surface of the chin and 
the ends tied together upon the nape of the 
neck, whilst the other is carried upwards to 
1 the vertex from Ihc under surface of the chin 
ii-(iiii|i._ l.li?- li'4). 



I 
I 



Fig. 104. 
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For guushot fractiirt'S of tlie iiiiixilhiry bones, the buccal cavity 
must be diligeuUy washed out with the irrigator, llie displaced frag- 
ments arc best reduced by dental splints of vulcanized iudia-rubber, 
which must be made by a skilful dentist. 



0. DRESSINGS FOE THE NECK. 

To fasten dressings on the neck, it is best to make use of: 

1 . The simple necker- 
Flg. 105, Fig. 106. cl'ief (fig. iOb), a trian- 
gular handkerchief 

folded like a cravat 

2. For transverie 
KOHods of the neck, 
by introducing a piece 
oi stiff paste-board into 
the neckerchief, the 
head can be pressed 
towards the injured 
side (fig. 106). 




V. I)R1-:SSLNGS FOR TllK UPPER EXTREMITlf. 

1. BANDAGING 

of the whole arm (tig. 107) is commenced, by bandaging every finger 
and tlie entire hand with a narrow roller (gauntlet, cbirotheka a, b), 
(s. also fig. 33). 

The forearm is then bandaged by an ascending spiral witli reverses 
{c), tlie elbow by a figure of eight (Testudo, d), the arm by a simple 
spiral (e) and the shoulder by the spica (/). 

2. HANDKERCHIEF BANDAGES. 

a. Figure-of-eight for the hand (fig. 108). 

b. Covering the whole hand (fig. 109, left liaiid). 

c. Handkerchief for the elbow (fig. lOO, right elbow). 
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il. H<uiJk.:rchU:f for llm i^hmUhr ttig. lU!*, left shouldir Iroui tlie 
front; and fig. UO, right shoulder from behind}. 

B. Handkerchief bandatfn for an aviputatioit of the arm (fig. 1 10, I 
left arm). 

f. Iltindkerchief bandtuje for lUsartlculitt loit el the ali-ulder -joint 

(fig- 111). 

Fig, 110, Fig. Ill, 





g. Slings for the support of 

the arm (luitella): 

1) Smnll »li)ig (mitella parva) i 
(tif;. 109, left arm). 

2) Triangular sUiig (mitella I 
triaagularis): 

a. The first and common form ' 
(fig. 112), where the ends 
are carried over tho shoul- 
ders round the neck. 

fi. The second form (fig. 113), i 
in wjiidi, if the shoulder J 
of the iiiiui'pj sWe 
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3) ,4 lai-ijf sqiini-e alhig (milella qiiadiviiigiilaris) is applied by 
large serviette (iig. 115). 

NB. The corners should be fastened with safety jiins. as tho knots easily cau 
discomfort, especially on ttic tiuck. 

4) For securely fixing the arm (e. g. after the reduction of I 
(lislocatioii of the shoulder), a broad a-avat is placed over the sling^'l 
which presses tJie arm agaiust the chest (tig. 116). 

5) In default of handkerchiefs, the nkirt of the coat (fig, 117), orj 
(he coal- and shirt-sleeve (fig. 118) may be cut up, and used as a 6ling.1 

Pig. U7. Fig. lie. 





3. DRESSINGS FOR INJURIES OF DIFFERENT PARTS OF THE UPPER 
EXTREMITY. 

a. lnjiirU» of the hind imd Jingers. 
a. General rules: No strangulation! Ty uubuttou the shirtl Ttl^ 
cut open the sleeves of shirts, and vests up to the axilla ! Not t 
commence bandaging the hand by a circular turn round the wrtsty 
To avoid placing the hand in a dependent position! 



5'J 

In fltJit/'/t. mid recfitt tcoimda, union is jirocurcul by Eiiglisli 
iplting, sticking plaster, ji inoiat or dry gauiic bandage wliicli is smeai-ed 
Willi trautniiticin or collodion, or by Hue aiituroH (epiderniatorapbia, 
DoNDBiis), 'riic bleeding is best arrested by pressuro (bandaging). 

■J. In contused tommds of tbe fingers, bandaging with narrow gauze 
rollers, which are dipped in weak carbolic or salicylic; solution, and 
from time to time again moistened with tbe same solution (by immersion 
or in-igation); and afterwards bfindages, dipped in caibolic oil, and siir- 
rouudod with an air tight eovering. 

S. In fractures oftkeJingerB, plaster uf Paris may be applied with 
naiTow bandages, after tbe finger has been carefully covered with narrow 
danuel rollers. Or splints of wooden ahaTings, wrapped in cotton wool, 
can be employed: these are fastened with wot gauxe bandages, and 
smeared witli starch paste; or with dry gatizc handitjcs, iind bruslied 
with tranniaticin or collodion. 

E, For fractvres of the metacarpal bones, 
a large ball of cotton wool is placed in the 
hollow of the hand; and upon this the hand 
is tirmly bandaged with a flannel roller. 

in cases of strong contraction, an exten- 
sion apparatuis is used : two strips of strapping 
are fastened on to the finger hy a plaster 
spiral, and extension is made by means of 
an india-rubber ring, attached to a hand 
board. 



Pig. 119. 




C After ilis'irticiifiitioii 


"/ 


ft Jinger. 


couipn^ss can Ijc ajipUcd by 


I na 


rrow figur 



of-eight bandage (tig. 119). 

In severe injuries of the hand itnd jinijers, to keep tin- parts in 
pusitton, there are used: 

1) Hoards for tlie hand of thin wood, padded with rottim wool, 
and lined with linen or waterproof material (fig. 120). 

2) Trouijk sfjlinls for the arms (fig. 121), lightly made of paste-board, 
TO*" in length, and 26 — SO''" in breadth (fig. 122), in which on each 
side an incision 8 — 10™ iu depth is made, at the junction of one 
third with the other two thirds of its h-ngth. 




the same way, for injuries on the volar as])cct of the liaiiiJ, 
'like process can be raised, at the lower etid of the paste-hoard 
. which fixes the hand in the flexed position (fig. 123). 




Arm-troughs can also be made out of tin, wire, wire gauze etc., 
but they are more expensive, and not so useful as those made of 
paste-hoard. 

3) To raise the hanil, a slopin(f f/ixn-d is used, which can be placed 
at any angle, and rests upon a table standing by the bed, or upon the 
bed boardit: and tliis slopiug board is at the same time so an-anged, 
that in irrigating, it conducts the water, which runs away, into the bucket 
(s. fig. 16, pag. y). 

4) To sunpeui! the hand vertically, the whole arm is bandaged 
hy spiral turns (not with circular turns) firmly upon a splint, which is 
used for excision of the i\-rist (fig. 126), or upon a Vulkmann-s splint 
(fig. 124); and this is raised and fiUspencU'd by a cord, fastened to the 
lower end itig. 125), 
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b. For iiijiirien of the tm-Ut, and after ftretVum of Ae urritt: 
LsHAttuirs plasler of Paris gtupemiim splint, for excision of the 
wrist (fig. 126 — 129), is a splint otaile of wood or tel^rapli wire 
(tig. 127), whicti is very narrow at tJie wrist, bent to a right angle at 
the elbow, anil provided with a hole for tlie internal condvle of the 




1_rA 



The aim is placed upon the splint, which is pa(1d(>d with cott^ 
wiifil, and bandaged with plaster of Paria rollpra. Finally, after ) 
suspension bar (tig. 12)^) has also been banda^'ed on with plaster i 



Fig. 129. 




ESHARCH'S PlulH of Piria ipllnt loi eiclalnn nl the arlit miiplted 



I'aris rollers, the aj'ui is aiispendeii by a rope and pulleys an in tig. 129. 

This apparatus is especially suitable for the open treatment of wounds. 

p. EsHAROirs interrupted spHiil tor excision of the ttTJst (tig, 130 

and 131) consists of a piece of sheet iron for the hand, and a tin 




ESMARCH'S Inlcrruplcd sgltnl tor •icKlon ot the wilt. 




ESMIRCH'S Inltrrupled ipMnl for eiclDon of the 



spliut for the dorsal surfaci' ol' tlio forearm, which iire coTinected 
with one auother by a strong iron bar, shapoil like a how. As the 
wrist remains exposed for some diatanrc, this apparatus ia espfcially 
aiiitable for tlie antiseptic treatment of wounds. 

■;. Lister's s-pliitt for excision of the wrist (fig. 132 ami 133), a 
woodeD splint covered with soft leather, upon which the hand and 





LISTER'S ipllnl lor Hdiion «l lh« wrlit. 



fingers nijty rest with c»iti: 
ment, when frequent pass 
to he undertaken. 



iii-t., is especially suitahle for the after-treal- 
ve and active niovemeiits ol" the liu<;ers have 



C. For Fracbires of the forearm: 

a. Stromeyer'8 padded adduction- splint, for fracture of the lower 

end of tlie radius (fig, 134). 




STROMETEIfS paddtd Uductfsn iplint for Inctvr* •! thi 



md ol Hi* ndiiM. 



p. Stkomf.yer'8 padded forearm splint, for simple and compound 
fractures of tlio foreann (fig. 135). 




Z) 



STROMETER'S rtdlflgultr pufdad >rii ipllat 



-f, A Splint, made from strips of wood and plaster of Paris for 
fractures of tbe foreann (^fig. ISU and 137), is also used for inflammation 
of tlie elbow joint 





ilh plitter af Pari) hindi)*, iKat ll( ip^lleallsn. 



Fig. 13G shews tlie application of strips of wood, after tbe arm 
lias been enveloped in cotton wool, and bandaged with plaster of I'aria 
rollers. Fig. 137 shews the apparatns finished, after the sti'ips of wood 
have been fastened on with plaster of Paris bandages, and their pro- 
jecting ends cut off with scissors. 

6. If, in fractures of both bones of the forearm, there is a ten- 
dency to dia placement of the fnismeiits, (jvaduattd compiesBee (tig, 138) 




must be placed beneath the splints, which forcf the bones asunder by 
prrasure against the interosseous space (lip. 131)). 

^<d> For injuries nf the elbow joi'nl: 

For recent fractures without much displacement, for contusions. 
Sprains, and inflammation of the joint, where an ice-bug is deitirable, 
S'i'KOHETER-6 padded arm splint with a hole for the internal condyle 

6* 



(fig. 140) can be tmployed, or the strips of wood with plaster of Paris, 
described above (s, fig. 136 and 137): the former was made use of 




of the olhow in the SL'hleswig- 



for tlie after-treatment of exi 
Hohtein war (I84U — 50). 

If the application of a starch bandage is desirable for chronic 
iuHammatiou of the joint, the paste board trough (fig. 121), moistened 
and smeared with starch paste, is very suitable for the reception of 
the limb. 

For more covipHeated Injuries, and after excmon of the joiiit, tin 
are used 

p. The windowed plaster of Paris bandajre at an iihtuse angle 
(fig. 141 and 142) or 

Fig. 141. 



Of 
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Tins Bpliut is very easily made by any joiner, and is as gooj I 
the open dressings, as it is for the antiseptic method. 

NB. In renewing the ilri'sxin^, tlie bracket liplint, iipun which the ai 
is lifted off Ttou th<! tipli&t beneath, au that the latter can bi- • 

5. The plaster of Paris »wiu<f apUnt, for excision of the elboi^ 

(lig. Utt — litU), \s especially fitted for the open treiitnitnt of woua4l 

Fig. 146. 




Side iJew nl the wo Men splinl 




ThB luapsniion bir. 



If vk'ijodfu s|)liittt> ai'e not at baud, Hit; sujipurtiii^i; splint can be 
easily made out ol' telegraph wire. If covered witli a plastt-r of Paris 
bandage it acquires greater tirraueas (fig, 150). 




ipllnt ol lal*«nph mlra, liandigM with ■ plalter ol Pvlt roller. 



[ e. The interrupted iron swing splifil, for excision of the elbow 
|]5I), consists of three splints, to which are fastened, by means of 




joints, moveable arms, which are again attached to a bent supportinga 
rod (fig- 152) by means of screw damps. The arm rests securely up< 




ml tor Hind and TorBSHii. 



the upper uiid lower (fig. 153) splints, when the middle splint (tig. 154)ll 
is removed to renew the dressings (fig. 155). 




It is especially suitable for cases of extentiivo injuries to 
parts, and for the antiseptic treatment of wounds. 

C. The plaster of Paris bamlage, inten-upted with portions i 
iron bnop (_fig. 156), which are inserted between the layers of tlifl 
plaster of Paris bandage, is especially useful for the practice of a 
septic dressing. 



Inlcrruiilail platter at Pailt hindsge with Imn hooiii. 

Tj. So also is Voi.KMANN'9 wire noing for the arm (fig. 157), in 
which tlie excised arm rests upon strips of bandage, which are fastened 
hy safety pins, and can be easily reiiewi'd. 




I Fig. 157. 

H. Heath* udaplable splint, for excision of the elbow (fig. 158), 
I consistti of four padded splints, two for the upper arm and two for 
tlie forearm, which tliey enclose; and connected by bars, which can be 
hfnt to the required angle, and lengthened, or shortened, according to 
the length of the arm under treatment. 

1. If after excision of the elbow a loose (flail-Hke) joint remains, 
the firmness anil usefulnetjs of the arm cun be restored by Socis's 
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For injuries of the iippti- :irm, and especially simple IVactures: 
Four tiooden spUnfa, padcleil, ami applied by means of liand- 
ihiofs (fig. \m\ for fratture of the nii«ldle of tlie upper arm. The 
whole arm must be carefully bandageO, 
from tlie tips uf the lingers upwai-ds, 
and suppcirted by a sling. The turns 
of the bandage must not ascend too 
liigh upon the inner side , as they 
readily produce strangulation in the 
axilla. 

p. For fractures below the middle, 
a paste board trough (s, tig. 121), 
padded with oottou wool, is aufticient, 
of which the ui)per part reaches to 
the shoulder. A short jiastfl board 
splint is also laid upon the inner side, 
and the whole is bandaged with iv 
moistened gauze roller. 

I- The starch handage for fracture 
of the ujiper arm is applied as follows : 
after the whole arm, in the position of 
abduction, has been very carefully ban- 
daged with moistened flannel rollers, 
four paste-board splints are applied, 
which have been previously moistened, smeared with starch, and jmdded ; 
a shoi't one is placed on the inner side, and the three longer ones in 
front, behind, and on the outer side, right up to and over tlie shoulder; 
and tliese are lixed by starch bandages, which also cover the shoulder 
(spica), but leave the asilla free. The arm, Hexed at Uie elbow, is 
carefully applied to the thorax and supported by a sling. 

The planter of Piirin bandage with strips of wood, for fracture 
the upper arm, and inflammation of the shoulder joint, in applied 
as follows. The arm, flexed at the elbow, and abducted at the shoulder, 
is carefully bandaged with flannel rollers to above the elbow joint; 
from that point npwai-ds the npper arm and hhoulder are envc- 
in cotton wool. The whole arm, from tbe wrint to the shouldi-r, 
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is then quickly bandaged with plaster of Paris rollers, applied against 
the body, and supported by a sliug. The middle of a long strip of wood 
is placed under the elbow, white the two halves are iiarrietl upwards, 
one ill front and the other behind the arm, and the ends made to . 
cross one another upon the shoulder. A second long strip is applied ! 
along the outer side of the arm, from the wrist to the side of tlie'l 
neck (fig. 161). Finally the strips, the arm, and the sling are enveloped 1 



FiR. 161. 



Fig. 162. 




m snd InnimniBtlon 




with plaster of Paris rollers, according to 1 
DEssArLT'8 method of dressing (fig. Ui2). 

E. For compound fractures of the upper i 
arm, and for injury to the shoulder Joint,! 
Strombyeh's ctishion is very useful. 

It is a triangular cushion with the angleft* 
rounded, softly stufted with horse-hair, and f 
covered with waterproof material (lig. 163). j 
One nf the rounded corners is placed in the I 
axilla, and fastened in front and behind by 




which is carried nrer the 
sound shoulder. The flesed 
arm is then placed upon 
it and together with the 
cushion is fixed hr ft sUug 
(fig. 164). 

It secures a position of 
rest for the arm, whilst il 
hinder* the triinsmissiuu of 
the respiratory morementa 
to ihe seat of fracture. 

Tlie wounda are dressed 
with many tailed handages, 
after the outer comers of 
thf sling hare been turned 
back. 

C- If there be coimderable sictUing after serere shattering of the 
arm, the limb must he first of all raised; and for this purpose it is 
most conveniently placed upon a padded STROMEYKifs ann-splint with 
|. hole for the internal condyle of the huraeruK (s. fig. 140). 

For Jractures of the upper end of the humerus, with obstinate 
Siting outwards of the upper fragment, tlie whole of the upjier arm 
must be placed in the aWucted |Misition by MiDUELDoiiprs triangle, a 
trianguhir wedge-shaped cushion (fig. I(i5j, or by a double inclined 
plane (fig, 166), framed out of three boards, whoso longest side is fixed 
to the trunk by straps or handkerchiefs, whilst the arm bent to an 
obtuse angle is placed upon the two shorter sides, and fiied there by 
bandages. 

As oedema easily arises on account of (be dependent position of 
Uie arm, the whole arm must be very (-arcl'iiUy bandaged fnun below 
upwards. 




DESAULrS MnMae for InctufBil cUilcle. 



' t In fracture of the clavicle, the displiieement of the Irjigments 
can be easily, if not permanently reduced, by 

51. Desault's bandage for fractured clavicle. It has indeed gone 
out of fashion, but it is an excellent exercise, in which the individual 
turns are employed for all shoulder dressings. 

The first bandage fixes a wedge-shaped cushion in the axilla of 
the abducted arm by turns, which pass round the chest (tig. 167). 

After the arm has been lowered and pressed against the cushion, 
it is fiscd by H second bandage to the chest, and at the same time 
forced backwards (tig. 168). 

The third bandage supports the arm in the manner of a sling 
I fig. 169). 

To jirevent tlie turns of the bandage from slipping, they can be 
smeared with starch, or sewn together in several places with a needle 
^ tlirend. 

SxVMAsowsKva handkerchief ltain(ajie» fur fractured chivicle are 
t effectual (tig. 170. a, b). 

Pig. 170. 




so 



Rood Am wmml AnaUer k placed * erant. Bade n(o the 8}ia{M> 
«f s rng. towards vUci the f pg poirt of the am on the iojand 
nde B ifaawn badnrard* hv » aeeoad hsaftcRhidl A Aird hapdk«r- 
dbaf dnvs Uie bnrer part <4 the ■ p y tf arm backvanb, and a fnurtli 
— HW f to the tonaim afto- the ■aaaer td a siioE. 

71w irimle iqi|iaratBs is fixed br a lai^e Gnen belt dipped in 



7. Vex-tkatv ioado^ (fi^ |7|). vhicfa fixes the ham) of the injnird 
Aide npon the sound akomUer. and the elbnw in front c-f ib^ ensifunn 
nutila^, is «eiy aseftd b'>th fur fnctnns uf the danvle, and fur 
ktioD of the shnolder joiaL 




VB.PUU'S kantagi lor Irictun ol Hit 



5. Saviik'b slrapjiiiiji for t'rui'ture nf the chivide (lig. 172) Js )H'rliii{» " 
tlic most Hiiilabic nf all. The lii'st "f three lung strips nf plaster, 
6 H"" ill breadth, dniWH the injiiied shoulder backwards and upwards. 
It roininoTiceH on the inner side cf the injured arm. is cat 
hfli-kwiiril« on its anterior amt oiilfr surfaces im-r the back. 



Pig- 173. 



through iigain to the front under tiio sound shoulder, 
mamma. 

The second strip fixes the arm and raises it foi-wai-ds. It starts 
from the summit of the sound shoulder, and is carried obliquely down- 
wards over the back, round the elbow of the injured side to the I'rnnt, 
Hid upwards again to the sound shoulder. 

The centre of the third strip supports tlie wrist, white the two enda 
are carried over the broken cla- 
vicle, so that tlie weight of the 
arm presses down the fragments 
of the bone, which are tilted 
upwards. 

A small sling supjiorts the 
hand. 



Q. DRESSINGS FOR THE 
LOWKK EXTREMITY. 

1. BANDAGING THE WHOLE LEG 

(% 17:a 

This is commenced by ban- 
daging the foot with a (narrow) 
figure of eight (stirrup, stapes). 

The leg is then bandaged 
by a broader ascending spiral 
with reverses, the knee by a 
figure of eight (testudo), the thigh 
by an ascending spiral with re- 
verses, and the hip by a figure 
of eight (spica coxae), which is 
finished off witJi a few circular 
turns round the lower part of 
the abdomen. 





u. For iujuries of 
the foot paste -board 
troughs like those for 
the arm {fig. 121), 
tin troughs and wire- 
baskets {tig. 53 and 55) 
jire used. 

b. l''or injurkit iind 
of the aukle 

;. a teindoiced pla- 

' of Pai-is bandage 

applied, and 

swung by means of 

cords and wooden 

laths {fig. 179), or it 

can be plated firmly 

upon a frame of boards 

(fig, 81 and S2). 



p. The limb can be safely placed at rest in a plaster of ParU 
swiiig spliiil, ai'ter Watsonb plan (tig. 18C). The leg, enveloped iu 




ESMARCH'S pliilsr ol Pirla swing tplint lor excialon of Uie anlilB. 



cotton wool or carboli^ed flannel rollers, is placed upon a 
splint, which is veiy naiTow opposite the ankle (tig. 1811; this, 




ESMDRCH'S piMlH of Paris iHlng iplini lor aicislon of tlio tnlil*. 



with the ausponsion bar (tig, 182), is then well bandaged with plast 
of Paris rollers, 




n-bv to ESMAHCH'S plwtar of PiHi lolflg Ipllnl (or siClUi 



•{. VoLKUANN's dorsal splint of wood (fig. 183), wliicJi is fixed to 
the foot and leg by plaster of Paris bandages, or moist gauze bandages 
(fig. 184), gives good support to the excised joint. 




VOLKHANN'S dorul splint l«i axcltlon ol 
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The tliree dressings, just mentioned, are well suited for the open 
treatment of wounds. For Listeics treatment, in which the ankle joint 
must be left entirely free iind exposed, it is better to use — 

3, My bracket »plint (fig. 185), which consists of a Splint for the 
sole of the foot, and a narrow dorsal splint for the leg, both made 

Fig. 1B5. 




ESM«RCH'S Intarrapted 



of tinned iron, and connected with one another by a dorsal wire bracket 
The foot is fastened by strapping and a j)laster of Paris bandage to the 
splint for the sole of the foot, and the leg in like manner to the dorsal 
splint. The heel can be supported by a triangular handkerchief (fig. 186). 




ESMilRCirS brackat vllnt (sr Mcltion of the 




8? 

For the immobilisation of fractures of the leg tliere are used 
a. Wooden splints (fig. 41 and 45). 
Paate-hoard splints (fig. f)0 and 52), 
Tin splints (tig. 53), 
Wire spliuts (fig. 55), 
Splints of sticks (fig. 59 — 61), 
Straw splints (fig. 6<f — 65), 
Spliuts of weapons (fig, 67 — 69), 
Stai'ch bandages l,fig. 71), 
Plaster of Paris bandages (fig. 74, 75, PO). 
compound fracturen of the le<f 
1. the plaster uf Paris bandage must either be provided with 
windows (fig. 81 and 82), 

^. or Beblvs dorsal splints of liemp and plaster of Paris (fig. 76), 
are used, if e. g. there are extensive injuries to the soft parts of the 
ualf of the leg, 

f. For Mjiwre shattering of the leg witli extensive injuries to the 
■oft parts OH the anleiioi- surface, PinoaoFfa interrupted splint with 
pliiiitcr of Paris (fig, 187) ia especially suitable. 



., FIS- 1S7 

b...,„„ .,.„„„..„,.,._.. 

' in plaster cream, has been applied to the ealf, two large balls of t«w, 
saturated with the plaster cream, are phiced upon the anterior surface 
of the leg; a wooden lath is then fastened upon tho tow with broad 
strips of linen, which ai'e also impregnatpd with the plaster cream. 




PIROGOFFS int«rru|iM »ltnt nlth plutir ol Pirli. 



6. The box splint is also very suitable for compound fractures < 
the leg, and is preferred by maiiy surgeons to the "fixed dressings" 
Pbtit'b box splint, which was introdueed into Germany by IIeiistei 
(fig. 188), was always particularly popular. 




PETirS iHEISTER'S) hoi tpllnl lor the leg. 

The leg is fixed between the cushions, which are ijtuffed with chal 
by means of moveable side splints, bo that, when the dressing is changed 
both sides uS the leg can be made accessible one after the oth^ 
without altering its position. By means of the moveable support t 
angle at the knee can be altered at pleasure (cf. Stromever's Maxiiuei 
pug. 626). 

E. LiBTON'8 improved Mac Intyrb of tinned iron is preferred i 
England for these cases (fig. J89). It has a moveable foot-pie( 

adujitable to various positions, and by a screw at the back the £ 
of the knee can be very gradually altered. The cross-piece i 
lower end gives steadiness to the splint. The thigh-piece c 
lengthened or shorthened. 



hm 




ipDund Iracluits ol the l«g. 



C. Tbe boj! splint detiiyned by ScHEUiiii iias Ihife luIvmitHgt.', tliot it 
I be very ijuickly made iif Wdddeii laths (lig. lUU). 




SCHEUER-S bai iglini lor Hw m. 



T,. In tliose cases, where none of the expedients mentioned above 
are at hand, or where together with considerable disphiuement uf the 
fragments, a good deal of inflammatory infiltration of the whole limb 
has set in, it is recommended to employ Pott's lateral position for a 
lime, i. e., to place the leg upon its outer sido, semiflexed at the 
knee and hip. by which means the muscles are relaxed, and any . 
(lislurbance of the circulation avujded. If possible, the limb is placed"! 
upon cushions in such a manner, that the font lies higher than the ' 
rest of the limb, and the manv-laiicd bandage is applied to the wound 
(%. 191). 

fl. If it is desirable to employ irrigation for injuries of the leg, 
the contrivance represented in fig. 17 is recommended for that purpose. 




POn'S laUnl poaillon. 

e. For injuries and excision of the knee joint, either 
a. the plaster of Paris bandnge, interrupted with wooden latl 
(fig. 192), or 

Fig. 192. 




Plasler ol Patlt bandage Interruptfd with mc 




% 



. if the knee ought to remain exposed to a greater eit«nt, as in 
niploymeiit of Libter-s dressing, the same splint, interrupted with 

purtions of irnn hoop, can bu npplied (tlf;. 193). 




WRTBON'S plutvr ol Pirli suing spllnl lor »ClSlon ol 



wfiol, is first placed upon a wooden splint (tig. 195 :ind 19(i), which 
has been rubbed with carbolic oil or ointment, and then bandaged 
firmly on witli plaster of Paris rollers, mo that the knee remains exposed. 




The Kooden apllnl lron> aboie. 



(tiid IK supported only by tbt^ uarrow wooden bridge. The Biispension- 
bar (tig. 197) is placed iipitn the iiDterii>r surface oi' tlie limb, beneath the- 1 



J 



final turns of the plaster of Paris bandage, and the whole leg iaj 
Niispended to a croes-bar, placed over the bed. If there are no woodenV 
spUut8 at hand, telegrajih wire, which is always to be obtitined on thai 
battle field, will answer the purpose (fig, 198). To make the wire f 
Bplint firmer, it is bandaged with a plaster of Paris roller (fig. 191)). 



Smlnp splint ol tclegrRph w 



■ 1 have oniitt^ii tli-; fork -like lot 
splint, becaosi! it ^ems to me tn huT< 
morit expenEive ainl Tragile. 






fonnd in Waihon's original "i 
and only inakeE tlie Epiiot f 



msm 



Ji pliiur Dl Pirit raller. 



For injuries of the thigh and hip joint to keep them at rest 
there are used: 

a. B0SNET8 wire splmts (fig. 54 and 58). 

^. ScnNYDER>s cloth splints (tig. 43). 

f. Gun splint as & tempoi-ary application (fig. 70). 

6. The double inclined plane (planum incliQatnm duplex), either 
made as in fig. 200 like a Petits box splint, or a simpler one as in 
fig. 201, framed out of some boards and provided at the sides with 



Fig. 200. 
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wooden [jegs, by which the borders of the quilled horse hair mattress, 
supporting tbe leg, are pressed agaiust the limb. Should there be a i 
wound upon the posterior aspect of tlie limb, a piece of the xplintfl 
opposite the wound (fig. 21)2) is removed with the saw. For the] 




esiuflors tfwu* 



aupport of the foot two longer wooden pegs are used, between which i 
atretched a linen bandage in figures of eiglit 

e. DoBSON's iiooden Iren'h (fig. 2U3), which is pushed beneath thi 



!■■ 



n 



DOBSON'c ooaOen lr«slle lof Jilting the miitlrei 



mattress nnder the knees, can ulso pi-nduce a suitable double inclini 
plane for both legs. 

C. Rgnz's dovhlt box g/ilint (Sprelzlade) is especially suitable t'orfl 
cases of compound fractures of the thigh, in which the upjier fragment^ 






I ofth 




I Ijillnl i.StH 



of the femur is strongly abducted. The boxes can be easily made by 
any joiner out of boards. Wherever there are wounds, flaps are cut. 
For defecation the round cushion of cotton wool is removed, which 
closes the opening made for the perinaeutu. 



Bardkleben's 



■ siving (tig, 205) for the lower extremity, 




BARDELEBEN'S mtn iwing lor Hi« lOHlr ettremllr. 



Fig. 206. 



rig. 207. 
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wliich tlie leg lies entirely exposed upon separate strips of bani 
fastened witli safety pins, is particularly well fitted for the antisepi 
treatment of extensive injuries, in which no bones are broken. 

6. As a plaster of Paris dressing for fractures of the thigl 
VoLKEB's plaster of Paris wUh slripa of wood is above all others "Wt 
fitted for field practice and for the transport of the wounded, because 
the strips of wood, which are inlaid, give it considerable strength, whilst 
it is far lighter than the ordinary plaster of Paris bandages. 

If the broken thi 
ought to be perfei 
securely fixed, not only 
must the whole leg, but 
also the pelvis be con- 
fined in the hardening 
bandage. 

The sacrum is first 
placed high on a pelvic 
support (fig. 206, 207, 
208), in order that 
the bandages may 
carried above it 
the pelvis. Counl 
extension is effei 
by a piidded iron p( 
against which the 
tient's perinueum 
drawn hy 

producing ext«nsi( 
from each foot, whilst 
a third assistant fixes 
the pelvis with bot 
his hands. For 
support of the hi 
during the applicatii 
of the bandage, an 
adaptable heel sup- 
port can be employed 
(fig. 209). 
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EUUHCH'S pal.ic supgorl. 



BAROELEBEN'S tielvic suppoil. 
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^^^^•itst of all the wliolu les if< 
envclojjed with cottonwool, which 
is tlien firmly applieil with -d 
{ilueter of Paris roller. 

Over this are placed lengthwise 
in front, behind, and on hotli 
sides four strips of wood shavings 
(fig. 210), which are provisionally 
fixed, first by the tingers of the 
assistants, and then hy the ({uickly 
ascending spiral of a plaster uf 
I^^M bandage (tig. 211). 



^ 




ESMARCH'S heal-SuppDrl, 




>a SnTgnn'i Bsndl»ak 
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^^M VOLCKEITB pliittr Dt Parit bandtst <tith iWft o 


•ODd. 2. 






^^M Over tbis four or five moistened plaster of Paris rollers are bandaged, ■ 
^^1 till it has acquired the necessary strength, which can be increased 1 
^H by laying on a thin layer of plaster cream, or by rubbing in some I 
^H plaster of Paris in powder with the liaiida previously moistened. | 


^H Finally, tlie projecting ends of the wooden 
^H with a pair of scissors, and at places, where tlier 
^H are cut out with a shaip knife (tig. 212). 


shavings are 
are wounds 


removed 1 
windows 1 


^H - Fig. 213. 
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^H VOLCKER'S plailur of Parli btndigs with strips a 
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^ 


^H If it is desirable to suspend the extremity, 
^K wound uu the posterior aspect, which is being 
^H method, a pair of laths can be fastened behind 
^H which is carried over u gallows (fig. 213). 


treated 

with a L 


account uf a 1 
by the open 1 
ord attached, I 


^^B The pelvis must then be placed higli upon a 
^^^ an outlet for the passage of the eiccreta. 


pillow, 


jro\ 

■ 


iJed nth 1 




Suificnsioa «) 



T|. The treatment by ej:teii»i()n has lately bi'tii fiupliij t!il with the 
bi^st lenults, uot oul}' in inflammatiun of joints, but also in simple arid 
compound fractures of the thigh. 

Among the imperfect, but simple exleiisions, wlijrh iue always useful 
for tho 6rst dressing, belong: 

I). The DiaAULT-LisTiis giiliiil (tig. 214) with the lower end im- 
ppo?(td by Haynes Walton (tig. ^15): the foot is fastened to it by a 



N iplint l«r fractures of th* Ihlgh. 



Fig. 215. handkerchief, whilst a set:ond handker- 

^__^^ chief is carried over the perinaeum to 

— J effect the counter -extension: and a 

J third handkerchief, like a belt, lasteQ§ 

the upper end of the splint to the 
LniMr Md n USTOH-S ipiint hnpravad b| trunk. A fourth, and fifth handkerchief 

Mints WU.TON. g^ ^^g gj^jg ^f ^ijg jjjig^ ^jj^ jgg ^^^ 

the splint. 

I. But tho treiifmeiit by extension £rst came into general use, afU. 
Crobbv bad taught how an extension, lasting a long time, could be madt 
^upportablo by an appropiate distribution of the point of fastening orei 
a large surface of the skin. 

Chosbys strapping consists of a strong broad strip of plaster, whici 
is applied lengthways on both sides of the leg as far upwards as t 
seat of fracture in the thigh. A small piece of board is then j 
against the hinder part of the sole of the foot, whilst the plaster i»M 
firmly Used in many places by a second strip of plaster, whicsh i 
carried round the leg in spiral turns (fig, 216). 



Fig. 216. 
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I The whole leg is again firmly bandaged with a linen roller from 
I tips of the toes almost to the upper end of the first strip of 
plaster, which is turned backwards over the highest turn of tlie ban- 
dage (tig. 217). 




CflOSBY'S itrapping. 2. 



^^^P A weight is then attached to the ring on the small piece of board 
^^oy a cord, made to run over puUejH, by which means the leg ia drawn 
down towards tlie lower end of the bed (fig. 318), 
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If the leg were now left without uay further support, it would 
^aiuk into the mattress, and by the friction, the action of the 
■ weight would be entirely or partially destroyed. Moreover owing to 
1 the foot swinging from side to side, tlie fragments of the bone suffer 
|. rotation. 

In order that both may be avoided, the leg should be placed on 
|l VoLKMANs's sliding apparatus (fig. 219), viz, a short iron concave splint 
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pron-ided with an aperture for the heel, to which a foot -piece is 
fastened: u narrow cross lath is fixed to its under surface, which reste 
and slides upon two polished triangular pieces of wood. 

In default of this, a prism-shaped piece of wood can be fastened 
ti^ansversely to the posterior aspect of the leg by means of a plaster of 
Paris bandage, which is carried round the foot; and this is made to 
slide upon two similar pieces of wood, which are united in a parallel 
direction to one another by iron wires (fig. 218). 

Counter -extension is provided for, by a padded strap (perinaeal band) 
carried over the perinaeum, or by thick india-rubber tubing, which is 
fastened to the head of the bed by a hook; or the weight of the body 
is used as counter-extension, by raising the lower end of the bed, and 
placing beneath it woiiden blocks or bricks. 

To prevent the lateral njovenient of the fractured ends of the bone, 
the tlitgb is inclosed with short splints, e. g. , with Bell's (fig. 46) 
or with GoocH'8 flexible splints, which are fastened together by 
■and buckles (fig. 220). 
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Fig. 220. 
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GOOCIfS flIexIMe splints with straps and budtles for fracture of tlie titigii. 

X. For the treatment by extension of gunshot fractures of the thigh, 
HoDGEN has also designed a not unsuitable contrivance, which he calls 
an extension-cradle (fig. 221). It consists of a wooden splint with foot- 

Fig. 221. 




HODGEN'S extension -cradle for gunshot fractures of the thigh. 



board, and between its side -rods strips of bandage are tightly drawn 
and fastened, upon which the leg rests, whilst a weight by means of 
Crosbt'8 strapping performs extension (fig. 222). 



'actum ol IHe thigh. 



X. Ffir simple and compound I'rautures of the lower extremity (fig. 223), 1 
Smith'8 anterior wire splint, which in easily made nf telegraph wire,! 




Gpl'nl lof sulpentlon 



can also produce traction downwards by suspension from a puIlQJ,fl 
which is placed over the leg (tibia). The wire splint is first of j~ 
slightly bent in the position of the three joints, placed upoTi the anterioi 
surface of the leg, provisionally fastened with five moist strips of bai 
dage, and suspended by means of a cord (fig. 224), The dorsum of tl 
foot and the groin are protected from the pressure of the vrire spliaj 
by 8mall cushions. 

Then tlie whole leg together with the wire splint is bandaged OTcar,fl 
with Uie exception of the wound. The wound is left exposed, or I 
a separate bandage (fig. 225). 




SMITH'S Mttrtor wl>« tpHnt. 2. 




SMITH'S inltrior *ir« tpllnt 3. 



|JL HoDOEN's exteimon noing with Bloxau'B improved 
1 Buitable modification of the preceding apparatus (fig. 226). 
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V, Since the uxteosion, either by weight or by suspension, is not 
well fitted for transport from the buttle field, the author has iim- 
posed to miike use of "(fie extension by elastic nngs", which can be 
made in the following maimer. To fasten the small board, used for 
extension, to the sole of the foot, iu default of CnosBrs strapping, two 
moist bandages can be used, each of which is double the lengtli of the 
whole limb: and in the middle of these bandages a small aht is cut, 
through which is put the ring of the small foot-board. Thus fnur 
free ends are attached to the small board, of which two in front and 
two behind are wound in spiral turns round Uie limb (fig, 227). If 
the entire limb is carefully covered with a dry bandage, as far as 
the seat of fracture, considerable traction on tbe foot-boani can be 
exercised for weeks, without the bandages slipping. If there is some 
starch or flour at hand, the fastening can be made more secure by being 
smeared with either of tliese materials. 

For the elastic extension either the india-rubber rings, which 
are commonly sold, are used, or in default of these, pieces of indi 
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rubber tiibJng, in the ends uf which m-e tied wnodeii kuubs, each pro- 
vided with a hook (fig. 228 smd 229). 



Fig. 228. 
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^^^Hfor the transport of the wounded, the elastic rings can be fastened 
^^^^pnpper and lower end of the sti-otcher (tig. 230); and as a counter- 



Knob ind hook lor lnd>«-rubber luDlng. 



Pig. 229, 



Indii-rutilier lube with linobB and hoska for elMlIc « 



Fig. 230. 
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n belt, one cau use either the patient's wiiiwt-helt, or the troiiscr 
i injured leg. which is cut open on the outer side, as high up as 
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the pelvis, and on the inner side to the middle of the thigh, and rolled 
up as far as the perinaeuni. To prevent the rolling of the leg from side to 
side, the boot can be employed as a, foot-rest, For this purpose it is 
cut open in the middle line in li'ont, as far as the metatarso-phalungEid 
joints; from here a curved incision is curried on each side towards 
the front part of the heel, and the upper border of the leg of the boot 
is rolled up either upon a bundle of sticks, u naiTOw wooden splint, 
or upon the sword or bayonet of the wounded man, and fastened on 
both sides with some twine (fig. 231). 




Hcgulalign boot cut opMi and 



For the elastic extension a wooden splint can also be employed. 
whirh is composed of five separate pieces, each of which is provided at 
one end with a tin-socket for putting the splint together (fig. 232). 



Fig. 232. 




Into tlie lowest piece, nlie 
which the extension ring i 




several ul' Uieni i 
Jt^^ knapsack. 
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^^■|. Bandagiii 
^^^K Figure 



in use, an iron hook (fig. 233) is fixed, to 

attadieil. In the highest piece there are 

two slits, in which the pelvic belt, 

as well as the perinaeal band, 

must be fastened by means of 

the second india-rubber ring. 

If it is unnecessary to use the 

trouser of the wounded leg as 

a belt for counter- extension, it 

can be folded up, and used as 

padding between the splint and 

tiie leg. The jointed splint with 

1 spiini. the book and two india-rubber 

rings takes ho little room, that 

ly taken on to the battle field in a sur- 



R. DRESSINGS ON THE TRUNK. 

Bandaging the chest (tig. 234). 

Figure of eight for the back (fig. 235). 





(j. HauJkerciiief bantiage for the side of the chest (fig. 238). 
7. Rosi^H'8 apron bandage for the chest (fig. 239). 





8. The large handkerchief for the pelvis (tig. 24 

9. The handkerchief for the buttock (fig. 177). 
10. The Bii^le and double f bandage (tig, 35). 



II. OPERATIONS. 



A. CII1.0R0K0RM NARCOSIS. 

1. During evfry great ojtenition, as well as in long and painful 
examinations, the patient slioiilil be rendered insensible by elilorofc 
inhalation (Simpson 1847). 

2. As thia wonderful condition ciin not always be free from dangi 
certain precautions iu its administration must be observed. 

3. A person about to take chloroform should be fasting (taking no 
nourishment for three or four hours previously). During the operation 
he should lie on his back or side, not on the abdomen, because the 
respiration is thereby int.erfered with: and he should not sit up, as in 
this way faintness readily occurs: most of the fatal cases have taken 
place during trifling operations, in which the patient has been in a 
sitting posture. 

4. Alt constriction should be remooed by opening the dress, so that 
the neck and chest may be exposed, and the abdomen readily accessible. 

5. Whilst the chloroform is being administered, thepnhe and respi- 
ration should be under constant observation. (If a sufficient numbi 
of assistants be present, the one, who gives the chloroform, should 
responsible for the respiration, the two, who hold the arms, shoi 
watch the pulse.) 

6. The inhaled vapour of chloroform should be largely 
with air. Covering the mouth and nose with a sponge or cloth, satural 
with chloroform, is dangerous. A wire frame covered with flannel, 
which the chloroform is poured drop by drop, is much more c( 
venient, e. g.. Skinner's apparatus, simplified by the author (fig. 2' 
can be easily packed in a leather case, together with tongue foi 
and drop bottle, and carried in the pocket, ^ith each inhalatif 
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n quantity of air is drawn tlirougli tfie flannel. Care must be taken 
not to pour on too much chloroform at once, as it (Iropa off on to 
the face, or into the eye, where it may excite seyeve inflammation. 

7. Chloroform commonly produces at first an excitement like 
lliat of drunkecnesM — the stage of excitemeiU: this is followed after 
a longer or shorter time by the tolerant stage, in whicli by degrees the 
morements cease, and together with consciousness sensibility disappears; 
in the cornea and nasal mucous membrane last of all. When touching 
these parts excites no reflex movement, we recognise that the narcosis 
is profound and complete. 

8. Chloroform has also a paralysing effect upon the vaso-motor 
centres of the medulla oblongata, and the motJir ganglia of the heart 
itself. The respiration and the hearts action are both impaired. Tlie 
respirations are more frequent and superficial, the pulse smaller and 
weaker. In consequence the blood becomes dark and venous, containing 
more carbonic acid. The blood pressure diminishes, the temperature 
of the body falls, and the tissue change is interfered with. 

9. If circumstances now arise, which further impede the respiration 
and the heart's action, the condition becomes one dangerous to life, and 
denrnnds prompt and efficient assistance. 

10. Sudden arrest of the respiratory and cainlinc movemeals may 
tjike place during the first stage, in consequence of the inhalation of 
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I'oncentmteil clilnrat'orui vapour (pnibably due to the reflex paralysis 
of the vngus, occasioned by irritation of the terminal filaments of the 
trigetiiitius in the nasal and buccal mucous metubranes). 

Violent convulsive movements occur, and after a few stertorous 
gasps the respiration suddenly ceases. Tlie abdomen is retracted and 
becomes hard like a board, the pulse at first slow soon becomes im- 
perceptible, the face purplish, the jaws clenched together, and the 
tongue, convulsively retracted, depresses the glottis (spastic asphyxia] 

11. In the stage of most ■prnfound tolerance the tongue may 1 
back against the posterior wall of the pharynx in consequence of t 
relaxation of all the muscles connected with it, and the entry of t 
into the trachea prevented. The glottis is thus mechanically closed^ 
In old people the Haccid lips may be drawn against the toothless jaws, 
and act like valves during inspiration preventing the air entering, and 
tite alae nasi may be drawn against the septum with a similar result. 
Under these circumstances the respiration is snoring and difficult, thejl 
color of tlie face blue, the blood very dark, and the pulse weak , 
irregular (paralytic asphyxia). 

This accident is the more dangerous, because the symptoms of 
asphyxia are not so violent, and in a short time the whole blood, 
already very venous, becomes surcharged with carbonic acid. 

12. The most dangerous kind of accident, that may occur duri 
chloroform administration, and which often produces sudden death, 
the aridden arrest of the heart's action (syncope). The pulae in I 
case almost immediately becomes imperceptible, whilst the respiration 
continues for a time, although superficial and irregular: the face 
becomes deadly blue, the pupils dilated and immovable, and the lower 
jaw di'ops. A state of collapse like tins may occur at the very com- 
mencement of the administration of the chloroform in weakly individuals 
predisposed to faintness and under the influence of terror. But more 
frequently it is connected with the acute anaemia of severe injury 
which is associated with loss of blood, with chronic forms of anaemia 
and more especially with degeneration of the musc^ular tissue of the 
heart (fatty heart, atlieroma of aorta, dyscrasta of drunkards), to 
which it is predisposed by the early csliaustion of its functional power. 

With patients of tliis kind especial care must always be takci 
and the heart examined before the chloroform is given. Unfortunat 
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fatty degeneration of the Leart cauiiot be nmtle out witli acuiirauy in 
many caaea. 

13. As soon as an accident of tins kind takes place the chloni- 
fonii apparatus must be at once removed, and un attempt made to 
reoturc the halting respiratioD and hc^art'a action. 

14. In anphyxia the mouth should be at once opened, and the 
lower jaw raised with both hands, the index fingers of each being 
applied behind tiie aeceuding ramus, so that the lower range of teeth 
projects beyond the upper (partial dislocation) (tig. 243). By this 



FIs. 342. 




manoeuvre, the hyuid bone, the root of the tongue, and the epiglottis 
are drawn forwards, and the entrance to the larynx rendered free, 

15. If muscular contractions prevent this from being accomplished, 
the teeth should be separated by a dilator, and the tip of the tongue 
seized with the fingers, or with the U^ngne forceps (fig. 243), and pulled 
forwards aa far as possible out of the mouth. 

16. If the respiration nevertheless continues difficult and is accom- 
panied with coarse rales, it may depend upon blood or mucus in the 
glottiH. This should be removed with a sponge, passed by vulselhim 
forceps to the larynx. 
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Drawing out INc longug lor Ihreilfiiing lapKyila. 

17. If the breathing rompletely stops, artificial respiration must 
at once resorted U), preferably by Silvester's method. The tongui 
should be kept drawn out, and standing behind the patient, the operatoi 
seizes the two arms below the elbow, pulls them up over tlie patients 
head, and keeps them stretched out lor two seconds; the arms are. 
Uien brought down again, and the elbows pressed gently but firmly 
against the sides of the chest. Tliese up and down movements must 
be repeated carefully and quietly about fifteen times to a minute, until 
spontaneous respiration returns (fig. 244 and 246). 

18. By stlvitilation of the gkin, the respiratory movements can be 
excited or assisted in a reflex manner. The following methods are the 
niOHt effectual : slapping the chest and abdomen with a wet towel, 
sprinkling the epigastrium with cold witter, rubbing the nape of tUe 
neck with ice or snow, injecting cold water into the nose, pushing, 
small piec«s of ice into the rectum, and exciting the nasal mucoua' 
membrane by an electric current. 

19. If syncope occurs, artificial respiration is to be immediatelyi 
resorted to. Here it is of importance to lower the head and rail 
the lower part of the body. This is obtained in the simplest manner 
raising the lower end of the table, upon which tile patient is Iji 
(fig. 244 and 345) (Inversion after NiSlatos). 

The stagnating blond is thereby assisted in its passage from 
right side of tlie lieiirt, and the sti-eam from the left side encouraged 
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towards the brain. On the same principle in compreijsioD of the chest 
the left elbow must every time be forcibly pressed againtit the cardiac 
regidii. 

Although Uie respiratory and cardiac movements be not soon reatori 
yet the etforts niust not be given up too early. There are well kuowi 
cases, in which artificial respiration continued for three or four honm 
succeeded in calling back the life that was passing avray. 

20. In such cases too, by pressing both electrodes of an induction, 
apparatus one on each side into the hollow depression above the 
vide at the outer border of the sterno -mastoid, so that both phri 
nerves and the other inspiratory nerves of the brachial plexus 
stimulated by the current, we can try to set the inspiratory mu8( 
again iji action.* 

21. If vomitinif ocuurs during the narcosis, tlie head is ttirm 
immediately to one side, so as to prevent the entrance of the voi 
into the air passages. 

22. If the patient is vtuch exhausted and faint, a glass of strni 
wine is given shortly before the administration of chloroform. 

23. If there is muck exitenienl in the first stage, too much fai 
must not be used to restrain the patient. It is better to give hii 
subcutaneous injection of morpliia. 
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I). AliliKST OF llAliMOliRHAGE. 

Violent haemorrhmje from recent wounds endangers the life of thi 
patient and must be immediately arrested; Uiis object is best fulfillej 
by the ligature of the wounded vessel. But if this is not at onej 
practicable, as for instance in the stress of work on the battle fid 
then some other method can be ado]itod. 

1, TEMPORARY ARREST OF HAEMORRHAGE. 
;)) rirsily, the direct compression of the wound. 

Bif the pressure of the Jingcr or hand. In many cases this cAl 



be carried out by the patient himself, As however 

• Electro -puncture of the heart sdvocnted bj Steisbb 
and wouH siarcfly do more service thin the direct eomiirt 
during the iirtiflcinl resjiiruliun. 
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finger caimut well be cnntiiiued for any length of time, ay tbr example 
duriog fninsport to the boqiital, it must be supplied — 
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p. Btf a pad a-.ui bandage, whie-li exercise sul'ticient presKure upon tlie 
id. But befotp such a compress is applied, if the part injured be 
extremity, the whole limb must first be carefully bandaged (flannel 
bandage is the best) from below upwards, to prevent the diffuse in- 
tiltration of the cellular tissue .with blood (bloody infiltration), which 
is so dangerous. A firm pad is then placed upon the wound, if possible 
of antiseptic material {antiseptic ballu of salicylic jute fig. 19, or 
carbolic wadding, carbolic jute, carbolic tinder), and pressed firmly 
in it by a tightly drawn bandage. A bandage made from some elastic 
■ial is the best (india-rubber, or elastic braces). 
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If the injury in question be that of a large artery, it is safer 
to apply the tampon to the wound itself, i. e., the middle of a i)iece of 
LtsTER-s gauze, or gauze soaked in carbolic oil is pressed with the 
finger as deeply as possible into the wound, and the cavity filled, after 
the finger has been withdrawn, first with small, then with larger anti- 
septic halls, quickly and fiindy, till the last overlaps the edges of the 
wound (fig. 246). These are kept in position by a tightly drawn 
bandage, if possible an elastic one. On the ai-rival of the patient at 
the hospital, the plug must be removed, and the haemorrhage, if it 

Id. recur, is at once permanently arrested. 
i. Styptics, i. e., remedies, which prouKiLo the coagulation of the 
blood, and the contraction of the walls of the vessels, and also produce 
T adherent sc;ib, should only he employed as a last resource, 
fie haemorrhage can not be controlled by the tampon alone. 
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For receut wounds are generally yinleiitly irritateiJ by these remediet 
or even cauterised. In any case they itre only effectual in conjhinatiotf 
with the direct compression. Only such styptics should be employed, 
which have at the same time an antiseptic action. To these belong, 
tlie liquor ferri percbloridi (especially in the form of cotton wool im- 
pregnated with the solution), t:innin (lately much recouunended as 
antiseptic by Ghaf), creosote as Aqua Cinelli (1 : 100 water), and oil 
of turpentine (Baum, Billroth), An endeavour is made to bring these 
remedies in as direct contact as possible with the bleeding point, by J 
tirst pressing a tampon soaked in the flyptic to the bottom of thes 
wound, and then proceeding as described in the application of JJial 
tampon. 

£. The red-hot iron, which formerly enjoyed a great reputatioal 
as a means of arresting haemorrhage, in no way desei'ves this con-l 
fidence, since the escar produced by it is readily torn off by the iron,.! 
unless the latter he !it a white heat. It is especially suitable for tbol 
arrest of parenchymatous haemorrhage, Buch for example as is mei 
with in hospital gangrene or in thromboses of veins (Stuomeveb's phle*! 
hostatische Blutungen). Should the cauterising irons not be at handj 
they can he easily extemporised out of pieces of telegraph wire, hn 
rolling up one end in a spiral form, tiling the other end to a pointy 
and pushing it into a piece of wood to serve as a handle (fig. 24m 
and 24H). 



Fig. 247. 
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b) Compreasian of the artery above the wound. 
a. Dujital comprtssion. This can only be successfully carried onl 
in those cases, in which a fixed point of resistance is afforded by I 
bone. The following are the principal jdacea, where digital pressui 
can be employed; 
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1) For the common carotid artery, tht- aulerior part [)f the side 
of the neck, between the hirvnx and the inner border of the sterno- 
tnastoid diuhcIg, where the linger presses the artery against the verte- 
brae (fig. 249). 

FiB- 249. 




Olgitll compraiiion tl tha caratld arl«). 



2) For the subclarian artery, the supra - clavicular fussa, where 
the art«ry iit the outer border of the sterno- mastoid, and issuing from 
behind the sndenus anticus, is compressed against the first rib. By 
drawing forwards the shoulder and with it the clavielc, the iirft-ry is 
more easily reached by the finger (fig. 250). 

3) For the axillary artery, the anterior fold of the axilla, where, 
when the ami is raised, the artery can be compressed against the head 
of the humerus. 

4) For the brachial artery, the centre of tlie upper-arm, where the 
artery at the innei' border of the biceps can be easily compressed 
against the humerus (tig. 351). 

5) The abdominal aorta, when the abdominal walls are relaxed 
and the intestines empty, can be compressed againat the vertebrae on 
a level with tlie umbilicus. The pressure here cannot however bo 
borne for any Iwigth of time without a narcotic being employed. 
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6) The same may be said of the external iliac artery in Ite upper 
part, where it can be compressed against the brim tif the pelvis. It can 
be compressed more easily and for a longer time against the upper 
border of the horizontal ramus of the piibes, shortly before its exit 
from tlie pelvis above the middlf of Pouparts ligament. 

7) The femoral artery is most securely compressed just below 
PoLPAiiT's ligament against ileo- pectineal eminence (fig. 252). It is 
found in the centre of a line drawn from the anterior superior spine 
of the iliiun to the symphysis pubis. As far as the lower third of the 
thigb it can be I'ompressed against the femur; but digital compression 
is difficult and uncertain on account of the tliickness of the intervening 
soft parts, at least in fu.t or muscular subjects. 

As the digital compression for any leiigtii of time can only he 
otrried out by a skilled and powerful hand, and as a rule cannot be 
continued during a long transport, surgeons have attempted to supply 
its place by various other contrivances. To tbese belong: 

p. Toumiqueis, amongst which Petit-s screw tourniquet ^fig. 253) 
is the one most commonly used; by this instrument the pressure, which 

I-lg. 253. 
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a pad or roll of bandage exercises upon the artery, can be increaseil 
at pleasure (tig. 254 and 255). 




y. In default of such an iustrumeut, a touniiqtuU cnn be improcined 
in this manner. A pofltet liandkercliief or a triangular liaudkercljief, 
in which a knot has been made, or a stone enfolded, Ih tied round the 
limb; and by turning a stick (sword, ramnid, or revolver), which has 
been pushed beneath the handkerchief, it can be tightly twisted together 
(fig. 256), 

5. For the compression of the brachial artery, comparatively sUgbt 
pressure against the inner side of the arm by means of a stick is 

Huflident : the muscles are forced asunder partly forwards and partly 
backwards, and the artery pressed flat against the bone. Volckers' 
stick tourniquet, which attains this object, can be easily supplied by^^ 
pair of sticks imd two liandkerchiefs (fig. 257). 
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^^B!i. For patients m hed , antl I'nr thusi* in wlinni the compreasion 
I of the femoral iirtory lias to be continued for a lengthened period, 
preiteure by means of a pole can bo employed. A pole (hith, brooDi- 
Btiirk, lance lattr.) with a pad of linen on its lower end is pressed 
between tbe thigh, wbinh is rotated outwards, and the ceiling, 30 as to 
esen-ise sufficient pressure upon the artery. Tbe pole must be a little 
longer than tbe perpendiculur distance between tbe ceiling and the 
point of rompression (fig. 2i!)8). 
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fio that nn more Mood can pass tlirougb tlie arteries. Tlie ends of llie 
tube are fastened together hy a knot, nr by a hook ami chain. (Plate I, 
fig. 2 and fig. 260.) 




ESM ARCH'S app! 



3. The arteries can also be completely compressed in most eases 
by an elaMie bandage, firmly applied In many circular turns, and at 
the end fastened with a safety pin (v. Lanoesbeck's Schniirbindel 

(Plate II, fig. 1.) 

4. Then the ,//(■«( elastic bandagi' is tal;en off. If the ctrculntion 
has been effectually cut off, the limit exhibits a completely blanched 
appearance like that of a dead subject, and any operation can be per- 
formed without loss of blood just as on the dead subject. (Plate I, 
fig. 3. Plate II, fig. 1.) 

5. Parts which contain mikealthy pus must not be firmly bandaged. 
lor infecting matter may thereby be driven upwards into the cellular 
tissue, and into the lymphatics. In such cases one must be satisfied 
with ruising the limb on high for a few nlinutes before applying the 
bandage, so as to diminish the amount of blood in the vessels (Listen). 

6. Instead of the chain and hook a clasp cau be usetl for fixing 
the ends, i, e,, a cleft ring of the diameter of the tube or ligature 
employed, through the cleft of which the stretched ends can be ea»ly 
pressed. 




(29 

I ftfter the traction one slightly 
tens, both ends of the tube or 

ligature are firmly squeezed against 

each other i^fig. 261- 
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A Kooden pipe acts in the same w.iy, the lumen of which cop- 
respoiuls to the diameter of the ligature (fig. 265), It is espet-ially 
siiitahlc for cases, in which (as for cjcample in the ligature of a 
wounded artery) duitng the operation it is desirable to allow s'tiM 
blood to pass through, for by drawing on the projecting ends at 
shifting the wooden pipe, the striingiilation can be as easily diminishi 
as it can he again increaned. 

P!g. 266. 




7) NicAisE's eontrimnce for fastening the ligature is reeommended^'l 
It is an india-rubber belt, to one end of which are fastened a 
and n number of rings one behind the other (fig. 266). 




151 



iIjc iibnot tli<' siKP "f Boose-quill ia sufficient 
ill fi finger : it is iipplied ns representod in 



H) An iiuliu-nihlicr In 
I ari-est the circulation 
plate II, 6g. 2. 

9) A similar tulie e;iii lie used for Ihu root of the ^wui's and scro- 
m, if an operation is to be performed without loss of blood on the 
< organs of generation (fig. 267). 

Fig. 267. 




eiMtie ligatiRi for tli* penl* and terotun. 



10) For ilisnrttculaiiotta anil ejrisions of the shoiililer the tulio must 
bo fixed by a strong hand over the spine of the scapula, after it has 
bpon carried with considerable traction under the axilla to the summit 
of the shoulder (fig. 268), or it must be fixed by a clasp (lig. 269). 

By drawing the ends towards the neck, they are prevented from 
siipping. 

1 1) For high ampiUatiott of the thigh the tube is wound once or 
twice round the thigh immediately below the groin, the ends are cros- 
sed over the groin, carried round the posterior aspect of the pelvis, 

wd finally hooked together over the hypogastric region hy means of 
Ipchain (fig. 270). 
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Fig. 268 
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Fig. 269. 
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Pig. 270. 
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18) A firmly 
external iliac 


rolled linen bandage 
artery immediately 


can be placed 
above Poupart' 


like a pad 
'8 ligament, 


upon ^1 
and ■ 
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firmly pressed agaiiiBt the artery by t-everal tigure-of-eiglit turns of 
h strong india-rubber bandage (tig. 271). 




Lb 



13. For diaarticula- 
lion, and excision of 
the hip, the arterial 
turreiit can be most ee- 

cui'ely coiitrolled, if the 
intestines have been 
()reviously emptied, by 
eoni press ion of the 
aorta in the region of 
the unibilions. 



14. Pas 

'<.,ui„al to'. 



PUNCOAST-S iDdair 



■niquet can 
he emphiyed for this 
piii'poee. The pad is 
moved by a long screw 
against the cushion for 
the Ijiick (tig. 272). 



in 

1;», Or tlio aiitkor'B abdominal loiintiqitel may be used (fig. 2731. Tlie 
I in piosM^d ii^HJiist ttie Tertebral column by meiins of an elastic ban- 
Fig. 273. 




(liijfe, which is stretvhed between the niovuhle htwks of it cusbiiiii tittiii;; 
tUo back. The steel rod of the pad is provided with a slit, through wliich 
the turns of the india-rubber bandage can be pushed; there are also two 
pads of different siKes; the upper one is held in itM place by an assi- 
tttant to prevent the lower one from slip]nng oti' the iiortii (fig. 274). 





Pig. 275. 
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16. If there is not a toumifiuet at luinil, a pail can be impiovitie4 

ID tliis way. A linen bandage, 8" long and 6™ broad, is wound round 
tb« middle of a stick, wIiiL-b should be about a foot long, and of the 
thickness of the thumb. Tliis pad is placed immeiiiatety below the 
umbilicus, and kept in the proper jKisitioii by an assistant who has 
charge of the stick. It is then pressed with some force against the 
vertebral roluuiu by the turns of an india-rubber bandage 6™ in 
^^Beadth, which is carried 5 — 6 times round the body (fig. 275). 

17. If the circulai- conipression of the ahdunieu h undesirable, the 
linen bandage is wound u)H)n the middle of a longer stick, and its 
ends are pressed tlirough tbc turns of an india-rubber bandage, which 
is i>assed beneath the operating titbie (Bl^^slH8) (fig. 276). 

18. At the conchision of the operation the ligature niunt not bn 
sloioli/ loosened, but quickly removed. The consequent haemorrhage is 
generally considerable, because the walls of tlie vesseK are paralyzed 
from the continuous pressure. Haemorrhage must therefore be prevented 
before the removal of the elastic ligature, either by tying the divided 
vessel (as in amputations or excisions), or by the application of tliu 
tiimpon to the wound {as in necrosis cases etc.), The parenchyinatoun 
haemorrhage, which follows in spite of tliis treatment, is easily arreited 
by carboUsed ice-water, by the employment of the inducted current to 




Coitipretslon of th 
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Pig. 276. 



the surface of tlie woiind (Riedinobr), or by ilisitai rorapression of ti 
mftin artery (v. LAstiESBKiK). If small arteries spurt, they must t 
be ligatured or twisted. 

r.). If it should be necessary, one and eveti Imtli extremities inH 

be kept bloodless for several hours without injury. 



2, FOR THE PERMANENT ARREST OF HAEMORRHAGE 

after tlic arriviil of (he wouuded in liuspital, it is sufficient in sli^ 
eases : 

a. to employ rest, an elevated position of the limh, and ice, avoidin 
at the same time any straiiguhititiu by bandages, touraiiiuets etc 

Every patient should be unceasingly watt;hed, in whom the injiu 
nf one of the larger vesBel-s is to be suspected on accouut of viol 
haemorrhagu having ensued immediately after the infliction of 1 
wound. The person who wati-hes should also bo instructed, what | 
has t() do iu case of a sudden recurrence of the haeniorrliage. 

If the haemorrhage rerurs, one must not hesitate to close ; 
bleeding vessel, and if jiossible by 




b) Ligature in the wound itself i direct ligature). 

For this purpose the wound must be siifticieDtly eolarged under the 

I guidance of Uie fingers, anil thR bb'od clots tboroi^hly cleared wnt 

I (the Ko called diffuse trauniHtic Hueuri»ni) with the hand or a carholised 

sponge. And while tliP soft parts ;u'e held asunder with retractors, one 

' must, cai"efidly iirepared and guidetl by a good anatomical knowledge, 

' penetrate to the bottom of the wuund, till the injured artery lias been 

fouod. The iirtery is then sepai'ated from its fellular sheath, cai'efuUy 

ligatured above and below the injured spot with airbolised catgut, and 

divided between the two ligatures, so that botli ends of the divided 

vessel may be able to retract 

If in spite of this double ligature blood still wells up from the 

boltdm, home other vessel must be injured. Not uncommnuly it is caused 

by a branch, which iw given off from the posterior wall of tlie artery 

at the wounded Bp<}t, To recognize this couditiou of affairs, the injured 

pifce of artery helweeu the two ligatures can bo cut out (Rosk). But 

■ it may be some other branch, which is injured in the further coui-se 

■■^^e wound. In any ca-se it must be sought for, and an attempt made 

^^^Hlose it with a ligature. 

^^^P If besides the artery one of the lal'ger veins are injured, it is 
I r^gnized by the fact, that in spite of the ligature a large iiuantity 
<i(' dark blood flows from the wound, especially if j>ressure is made 
iibove the wound. Such venous haemorrhage can as a rule be arrested 
by a light compress or the tampon; if not, the injured vein must also 
be ligatured. 

Tliese often difficult operations v:m bo essentially nmde easier by 
tlie bloodless method; but to drive out all the blood from the limb 
is not to be recommended, because one cannot then easily recognize 
the empty veius, nor avoid injuring them. It is therefore sufficient to 
ii])ply the elastic bandage above and below the wound (Strombver), The 
circulation is thereby entirely arrested, while the veiuw remain full and 
can also he quickly refilled by a momentary removal of Uie lower 
bandage, if during the openilion the blood should have escaped. 

Moreover for the performance of this operation, where the life or 
death of the patient is at stake, no fear need be entertained of cuoverting 
a small thrust or gunshot wound into a very large and deep wound. 
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Coiifeniing the direct ligature of vessels, see the [laxtii'iiliirs given 
for anipuUitiims, 

It' the liirect ligature is impracticable on at:count of the depth of 
the wound, or because it is undesirable iigain to disturb it ^as for 
example :ifter amiiutfttion or excision"), the trunk of the artery must 
lie ligatured. 

i) The ligature of the arterial trunks. 

1. General rules for the search and ligature of the chief arterial 

trnnks. 

1. Tlie (i]ieratur luust before cominenciiig the upiiratiuii call tn 
miud the exact anutoniical relations of the parts at the seat of ligature. 

p. The direction and length of the cutaneous incision is thea deter- 
mined. It is expedient to mark it out beforehand upon tlie skin with 
iudian ink or chalk. 

f. The body is brought into the position most advantageous for 
the operation, and into the best light. 

S. If an extremity is to be operated on, it is au advantage 
to make it bloodless, with the modihcation , which has been given 
above for the direct ligature. As soon as the time haa come for 
feeling the pulsation of the artery, the upper elastic ligature is 



E. The cutaneous incision is either made simply by the fingers of 
the left hand keeping the skin upon the stretch, while the knife cuts 
through the whole thickuesB of the skin trom end to end (tig. 277), 
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it the artery or 
other important 
parts lie imme- 
diately beneath 
the skin , by 
pinching up a 
ti'auB verse fold of 
shin and cutting 
it tlu'ough with 
one stroke of the 
knife, either from 
without inwards 
{fig. 278), or by 
transfixion from 
within outwards 
(8g. 279). 
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Fig. 280. 




Separating the cellular tissue 

(between two pairs of forceps). 



C- To penetrate carefully into 
the deeper parts, the operator 
and assistant seize with two good 
pairs of forceps the uppermost 
layers of cellular tissue on each 
side of the incision, and rai^^e it 
up for a minute, so that the air 
may force its way into the meshes 
of the tissue (emphysema). This 
is then divided hy a stroke of 
the knife (fig. 280). 



r^, As soon as both forceps become loose, fresh layers of tissue 
are seized above and below the aperture that has thus been made: 
these are raised towards the knife and divided: this is continued till 
the layer of tissue is divided from one angle of the wound to the 
other. The same proceeding is repeated with the following layei*s, till 
the sheath of tlie artery is reached. Any veins, small arteries, nerves, 
and nmscles, that are met with, are liberated and drawn to one side 
with retractors. 

0. As soon as the sheath of the artery is exposed, the oi)erator 
seizes with his forceps the cellular sheath, and raises it into a small 
cone. He lowers the handle of liis knife so far sideways and outward?, 
that the flat surface of the blade is turned towards the artery, but 
the point of the knife remains at right angles with the point of the 
forceps. The knife then divides the cone just beneatli the forceps 
(fig. 281). 

A small incision opens the sheath, and whilst the forceps raises 
the triangular corner, the point of the knife carefully separates the 
sheath from the wall of the artery. 

1. For larger arteries the proceeding is continued in this manner. 
The operator, still retaining with his forceps the comer, introduces 
with his right hand a second pair of forceps, closed, into the aperture 
at the base of the corner between the arterv and its sheath. He then 
seizes the inner wall of the sheath and draws its forwards. The artery 
is thereby rolled gently on its axis, and the cellular tissue, by which 
the artery is attached to its sheath both laterally and behind, makes 




tht ihailh af Ih* aritti. 



itB appearance, and i 
to tlie same extent h: 



divided in the same careful manner, and only 
in the case of the tirst made opening. 



N6. If the artery ia detached t«o far from iU ^ihcatti. it will l>c liable to 
aloogh, and sccondsT; haemorrhage cnane at the seat of ligature. 

In the largest arteries, if one lialf only of the circHmforcnce is 
liberated, the proceeding must bo repeated on the otlier side. 

X. As soon as the artery is loosened all round, a bent probe (or 
Btrabismus-hook) is passed carefully round the vessel, and always from 
the side where the vein lies, whilst a pair of forceps keeps the sheath 
upon the stretch (fig. 282). 



142 



Fig. 282. 




Introduction of the probe. 



Fig. 284. 



X. By means of the probe the artery 
is raised sufficiently liigh to allow a narrow 
aneurism needle (Coofkr's or Svme's), with 
an eye at the point, to be passed beneath 
in the opposite direction (fig. 283 and 284). 



Fig. 283. 




Introduction of the aneurism needle. 



ji. The probe is removed; through the 
eye of the needle a strong ligature (of silk 
or carbolised catgut) is threaded and the 
needle withdrawn; the middle of the liga- 
ture remains lying beneath the artery. 

V. The ends of the ligature are tied 
together round the artery tcith a reef-knot 
(fig. 22) [not with a granny (fig. 23)] and 
without pulling on the artery; the knot 
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must be dravn together with the tips of both index fingers at the 
bottom of the wound (fig. 285). 




t It is advisable to tie larper arteries with a double ligature, and 
to divide the vessel between the two, so that both ends may retract 
within the sheath. 
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2. ROLES FOR THE LIGATURE OF THE INDiyninAL ARTERIES. 

Plate III. 

Ligature of the left common carotid artery on a level with the Crico- 
thyroid ligament. 

1. The head is thrown hackwarth, by a pillow placed beneath the 
shoulders. 

2. The cutaneous incision is 6*^™ in length, along the inner border 
of the sterno- mastoid, beginning on a level with the upper border of 
the thyroid cartilage. 

3. The platysma and the cellular tissue (avoiding the superficial 
veins) are divided. 

4. The omohyoid muscle is drawn downwards. 

5. Tlie descendens noni nerve ^ which runs downwards upon the 
artery, is drawn outwards. 

G- The comvian sheath is opened over the middle of the artery. The 
artery lies to the iimor side, the internal jugular vein to the outer side 
hut somewhat superficial, and the vagus nerve lies behind and between 
the two. 

7. Tlie needle is passed round from without inwards. 
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Plate IV. 

■ Ligature of the left common carotid artery between the two heads 

of the sterno- mastoid muscle. 

1. The cutaneous incision is made 6*^™ in length between the two 
heads of the sterno- mastoid downwards to the clavicle, and 2^°* to the 
outer side of the sterno -clavicular articulation. 

2. The platysma is divided; the interval between the sternal and 
chivicular portions of the sterno -mastoid muscle is widened with the 
fingers, till the internal jngular vein is visible. 

3. The vein with the clavicular portion of sterno-mastoid is drawn 
carefully outwards by the finger of an assistant, the sternal portion 
t4igether with the sterno -hyoid and sterno -thyroid muscles is drawn 
inwai*ds. 

4. To the inner side of the vein ai)i>ears the vagus nei-ve^ some- 
what further inwards and deeper lies the artery. 
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Plate V. 
Ligature of the lingual artery. 

1. TI19 cutaneous incision is 4*^'" in length along the upper border 
of tlie great cornii of the hyoid bone. 

2. The platysma is divided; the posterior facial vein is drawn 
outwards. 

3. The posterior belly of the digastric muscle is exposed; behind 
and below it appears the hypoglossal nerve ; the submaxillaiy gland is 
drawn ui)wards. 

4. The hijpocjlossal nerve runs in front over the hyoglossus muscle, 
accompanied by the lingual vein; below the nerve and behind the hyo- 
glossus nniscle i)as8es the lingual artery. 

5. Between the hyi)oglossal nerve and the great cornu of the hyoid 
bone the fibres of the hyoglossus are cautiously divided; immediately 
beneath this muscle lies the lingual artery, accompanied by a vein. 

The artery can also be tied in the lingual trigone (Hueter) after 
the division of the hyoglossus, i. e. between the posterior belly of the 
digastric muscle and the posterior border of the mylo -hyoid muscle. 
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Plate VI. 
Ligature of the subclavian artery in the left supra -clavicular fossa. 

(The artery comes forward behind the scalenus anticus, and runs over the first rib 

downwards and outwards behind the clavicle.) 

1. The arm is drawn downwards, the liead turned towards the 
opposite side, and a pillow placed beneath the back. 

2. The cutaneous incision is 6 — 8*^"™ l<^"g? semilunar, and carried 
obliquely over the supra -clavicular fossa from the outer border of the 
stemo- mastoid muscle to the outer third of the clavicle. 

3.. The platysma is divided, and the border of the sterno-mastoid 
muscle exposed ; the external jugular vein must not be injured ! 

4. The superficial layer of the cervical fascia^ and the adipose 
tissue in the supra -clavicular fossa are divided. 

5. The omo-hyoid muscle is detached and drawn upwards. 

6. Through the fat and cellular tissue (with veins!), to the scalenus 
anticus, whose tendon can be felt close to the tubercle of tlie first rib. 

7. The inner border of the brachial 'i>lexus appears, wliich is 
drawn upwards and outwards. 

8. Between the scalenus anticus and the brachial plexus, but 
somewhat deeper than the latter, lies the artery \ it can be seen after 
dividing the deep layer of the cervical fascia. 

9. The subclavian vein lies in front and below the tendon of the 
scalenus anticus, and close behind the clavicle. 

NB. Injury of the external jugular vein (at the outer b<>rd«'r of the sterno- 
mastoid), of the supra-sca])ular artery (near the clavicle), of the trans- 
vensalis colli artery (upon the brachial plexus), and the phrenic nerve 
(running downwards upon the scalenus anticus) must b«' avoided. 
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Plate Vn. 
Ligature of the subclavian artery in the left infra-clavicular fossa. 

1. The shoulder is tfraicn upwards, 

2. Tlie cutaneous iuchion is 6 — 8"° long, beginning from the cor- 
acoid proce>> and running parallel with the outer half of the clavicle. 
It exposes tlie triangular space between the deltoid and pectoralis 
major muscles, through which the cephalic vein passes to reach the 
subclavian vein. 

3. The cephdic vein is drawn outwards with the border of the 
deltoid muscle, the border of the pectoralis major (which may, if 
necessary be detached somewhat from the clavicle) is drawn inwartls. 

4. After the division of some adipose tissue the coraco - clavicular 
fascia appears at the bottom of the wound: this is cautiously divided. 
The external thoracic artery will generally require a ligature. 

5. The ]tectoralis minor is seen, whose inner (upper) border forms 
with the subclavian muscle an angle open on the inner side. In this 
angle the artery lies deeply placed between the brachial plexus and 
the subclavian vein: the vein is to the inner side, and the nerve to 
the outer side. 

NH. If nocj'ssary tlu* poetonilis minor can be detached from the eoracoid 
juocoss, and tlic artery tied further towards the axilla. 
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Plate VIII. 
Ligature of the axillary artery in the right axilla. 

1. The cutaneous incision^ 5*^'" in loiigtli, witli tlie Jirui raised, 
along tlie inner border of the coraco-bracliialis. begins where this 
muscle is crossed by the pectoralis major. 

2. After the division of the fascia a bundle of nerves appears, 
which surrounds the arterv. 

The axillary vein lies at the posterior border of this plexus and 
somewhat more superficial. 

3. The bundle of neiTes is sej)arated, the antei-ior cord (n. nie- 
dianus et cutaneus medius*) being drawn forwards, the posterior cord 
(n. ulnaris et radialis) drawn backwards, and the slieath of the artery 
opened. 

• By an oversight it is market cm Plate VIII as cutaiiou-: iiitivnus. 



150 



Plate IX. 
Ligature of the brachial artery in the middle of the right arm. 

1. Tlie ciitaneovs incision is 4**" in length along the inner border 
of the biceps. 

2. The biceps is drawn outwards with a retractor. The median 
nerve is seen lying immediately upon the artery. 

3. The median nerve is detached from the sheath and drawn 
outwards by a strabismus hook; the sheath of the aiiery is opened: 
it lies between two veins (venae comites). 

NB. Soiiietimes the brachial artery divides into the ulna and radial arteries 
in the upper third of the ami; the latter in that case commonly runs 
more superiicially and towards the outer side (upon the biceps), while 
the former then appears conspicuously small. 



m 



Plate X. 
Ligature of the brachial artery at the right elbow (art. anconea). 

1. The aitaneous incision is made 3*^"* in leugth, and 5*""' to tlie 
iiuier side of the tendon of the biceps; carefully, so as not to injure 
the median vein, which is drawn downwards. 

2. The bicijjital fascia is divided. Immediately beneatli it is tlie 
artery, lying upon the brachialis anticus and between its venae comites. 

The median nerve lies a few millimetres further inwards, and 
passes beneath the i)ronator radii teres. 
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Plate XI. 
1. Ligature of the radial artery in the upper third of the right forearm. 

1. The cutaneous incision commences 3^ below the fold of the 
(flbmv, and iiiiis for 4^™ along a line, which divides in the supine 
position the radial from the central third of the anterior surface of 
tlie fontarni. 

2. After the division of the fascia of the forearm, the interval be- 
twecjn the bellies of the supinator longus and the flexor carpi radialis 
is sought for, and enlarged with the tip of the index finger. 

.'J. At the bottom of the wound lies the artery with its venae 

eoniites; on its radial side is the radial nerve. 

* 

2. Ligature of the ulna artery in the upper third of right forearm. 

1. The ctttaneous incision commences 3^°* below the fold of the 
elbow, and runs for 4*^"* along a line, which divides in the supine 
posili(jn th(i uhiar from the central third of the anterior surface of 
the foreai'iii. 

2. After the division of the fascia of the forearm, the interval 
betw(H'n the l)enies of the flexor carpi ulnaris and the flexor sublimis 
digitoiiini is souglit for, and enlarged with the tip of the index finger 
and ))Iunt hook. 

3. At tli(^ l)ottom lies the artery with its venae comites; on its 
ulnar side is the uliuir nerve. 
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Plate XII. 

1. Ligature of the radial artery above the right wrist. 

1. The cutaneous incision is made 3*^"' in length on the radial 
side of the flexor carpi radialis. 

2. The superjicial layer of the fascia of the forearm is cautiously 
divided. 

3. The artefry with its companion veins lies between the flexor 
carpi radialis and the supinator longus. 

2. Ligature of the ulnar artery above the right wrist. 

1. Tlie cutaneous incision is made 3*^™ in length on the radial side 
of the tendon of the flexor carpi ulnaris, which is inserted into the 
pisiform bone. 

2. The superficial layer of the fascia of the forearm is cautiously 
divided. 

3. The artery accompanied by two veins, lies between the tendons 
of the flexor carpi ulnaris, and the innermost tendon of the flexor 
sublimis digitorum. 

On its ulnar side is the ulnar nerve. 
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Plate XllL 
Ligature of the conimoii Hiac artery (left). 

1. The cfiUintona incision, 10—12"" in length, begins 3"" below 
and tM the iniur >ide of the anterior superior spine of the ilium, and 
a>ceiuls vertically, with a slight concavity inwards, almost to the 
la>t rib. 

2. When the division of the adipose tissue, of the thin superficial 
fascia, of the fmisadar laf/ers of the external oblique, internal oblique 
and tian>ver>ali>, and of the thin transversalis fascia is completed, the 
peritoneum is ex])0>ed. 

o. The perltonenm is carefully pressed inwards towards the um- 
l)iliru>, an<l drawn with the fingers towards the inner margin of the 
wound. 

4. The nrettr generally clings to the peritoneum; if riot, it is 
seen rujniing obli(|ueIy over the point of division of the common iliac 
artcjy. and care must be taken to avoid injuring it^ 

5. The ichoh of the common iliac artery now lies exposed, from 
the aorta to its division: on the left the iliac vein lies internallv, on 
the riglit it lies behind the artery. 

XB. Tho internal iliac artery can also be tied by the same incision. 
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Plate XIV. 
Ligature of the external iliac artery (right). 

1. The cuianeaus incision^ which is 1^"* tibove and parallel to 
Poupiirt's ligament, 8 — 10*^™ iu length, and slightly convex, begijis 3"" 
to the inner side of the anterior superior spine, and ends opposite to 
the intenud inguinal ring (without exposing the ring or the sper- 
matic cord). 

2. The subcutaneous tissue, the thin superficial fascia, the strong 
tendinous aponeurosis of the exteitial obliqve^ and the muscular fibres 
of the internal oblique are divided; then the horizontal muscular fibres 
of the transversalis in the outre angle of the wound. 

3. The thin subjacent fascia transversalis must be carefully divided. 
(In fat subjects there is still a thin layer of fat.) 

4. The 'peritoneum is carefully pressed towards the umbilicus 
with the fingers bent like a hook (NB. without stripping up the fascia 
iliaca from the w^all of the pelvis and with it the artery). 

5. The artery lies in contact with the inner border of the psoas; 
to its inner side is the vehi; to the outer side the anterior crural 
nerve covered by the iliac fascia; the genital branch of the genito- 
crural nerve crosses the artery obliquely. 
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Plate XV. 

Ligature of the femoral artery (common femoral) below Poupart's 

ligament (right). 

1. The cutaneous incision commences at a point midway between 
the anterior superior spine of the ilium and the symphysis pubis, 
2°^*" above PoupartV ligament, and is carried downwards for 5*^". 

2. The superficial fascia is divided. 

3. The subcutaneous tissue is divided; the lymphatic glands are 
avoided, by diawing them on one side or by removing them. 

4. Division of the fascia lata. 

5. The sheath o/ the vessel is opened, I ^"^ behnv Poupart's ligament 
(because immediately below it the superficial epigastric and superficial 
circumflex iliac arteries are given oft). 

6. The femoral vein lies on the inner side of the artery, the 
anterior crural nerve on the outer side. 
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Plate XVI, 

Ligature of the femoral artery (superficial femoraH below the origin of the 
profunda at the apex of the ileo- femoral triangle (Scarpa's) (right). 

1. The cutaneous incisum^ T)^"* in length at the inner border of 
the sai-torius, conunenees six fingers breadths (8 — 10"") below Ponpart's 
ligament 

2. The border of the sartor ius is exposed and drawn ontwards. 

3. The sheath is oj)ened. The femoral vein lies to the inner side 
and somewhat behind the arterv; the anterior crnral nerve is on the 
outer side. 
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PfaieXVn. 
«r the fi— J mtaj ■ tte aiMe «r Ike thigh 




1. Thti r%r-:if'Hf •■»Sj*i«. r — K'™ in kuth. is made over tlic 
•>art>; ri'i>. iz. tii-r :L^->ijt : ^ czk •sja'rs trxm anterior superior spine 

i The *W*ici / Tbi *f.-*>-v».# :> ••{•e&ed. the ma>cle liberate<l and 
•IrttTn .•uTs^inis ^lU :cr p '<rrl- r will ••! the muscular >heath, wliich 
^'•♦Trrs the o;»r^i. > rxp *sr<i. 

oL Alter s-^^.tii': ri? <*t^^ the irtery i> exposed: upon it runs tlie 
iutenuJ ^ctphec-u^ r.ertr, behia^i it the tenh'nil Tein. 
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Plate XVIII. 

Ligature of the popliteal artery (right). 

1. The ctdanemis incisiwi, 8**™ in length at the outer border of tlio 
semimembranosus, is carried down through the tissues of the popliteal 
space'. 

2. The dense fascia and fat are divided, until the internal popliteal 
nerve (nervus tibialis) is visible. 

3. The nerve is drawn outwards; beliind it and somewhat to its 
inner side lies the jxypllteal vein, which is loosened and drawn outwards; 
behind the vein and slightly to its inner side lies tlie artery. 
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Plate XIX. 
Ligature of the anterior tibial artery above the middle of the leg (left). 

1. The cutaneous incision is G— S*^*" in length, and 3*^°* to the outer 
side of the crest of the tibia (in the space between the tibia and fibula). 

2. The fascia is divided in the course of the ichiie line nearest 
the tibia, which will lead to the intermuscular septum between the 
tibialis anticus and the extensor longus halucis: the interval between 
tliese muscles is widened with tlie tip of the index finger till the sheath 
is visible. 

3. After careful division of the sheath^ the artery is seen between 
two veins ; on its outer side lies the anterior tibial nerve (nervus pero- 
naeus profundus). 
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Plate XX. 
Ligature of the posterior tibial artery above the middle of the leg (right). 

1. The cutaneous incision is 8 — 10^™ in longtli, and at a distance 
of 1«" from the inner edge of the tibia. 

2. After the division of the fascia, tlio border of the (jnstrocnemivs 
is drawn backwards, and the soleus separated from tlie tibia: tlie 
opening is enlai^ed with the tip of the finger, till the strong deep 
aponeurosis appears, which consists of tlie tendinous fibres of the soleus, 
and the deep fascia of the leg. 

3. After the division of this fascia, the aHery is seen lying between 
its two veins ; the posterior tibial nerve is somewhat behind the artery. 
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Plate XXL 
if tke Mhriv mat atoy ■ ^ l^w tkM tf tke leg (left). 

1. The cvtaaM^ym* imdticm is 5 — 6*" in length, vertical, and a 
finger's breadth lo the outer side of the crest of the tibia. 

2. The fatcia heimg diriied^ the finger i> poshed into the interval 
}jenreen the tibialis anticns and the extensor longos halucis, and the 
muscles separated till the intefosseons membrane is reached (2—3"" 
in depth . 

3. The artery is placed upon the interosseous membrane between its 
venae comites. and is accompanied by the anterior tibial nerve (ramus 
profundus nervi ]ieroneiu which lies in front and on the inner side. 
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Plate XXIL 

Ligature of the posterior tibial artery beliind the internal malleolus 

(right). 

1. The ctUaneous incufion, 3 — 4*"" in length, is made midway 
between the internal malleolus and the tendo Achillis. 

2. The deep fascia of tlie leg (fascia suralis), which is here 
strengthened by the fibres of the internal annular ligament (ligamen- 
turn laciniatum), is divided. 

3. Immediately beneath this fascia lies the artery with its venae 
comites; behind it is the posterior tibial nen'e. 

NB. The sheaths for the tendons of the tibialis posticas. flexor lon^< <li>:i- 
, toram. and the flexor lon);ru> halacL< iimi^t not bo ofieneiL 
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C. BLOOD-LEniNG (VEXAESECTIO, PlILEBOTOMIE). 

1. As a rule the vein, which projects most prominently at the fold 
of the elbow, is opened for the abstraction of blood. 

2. In most cases this is the median basilic vein. But since it almost 
always crosses the brachial artery, and is only separated from it by 
the bicipital fascia, it is advisable^ before beginning the operation, to 
feel for the pulsation of the artery and to make the opening in the 
vein either above or below the i)oint of crossing. 

3. The patient should be in a recumbent position and allow the 
arm to hang, so that the veins may fill. 

4. A bandage (or a folded handkerchief) is tied round the middle 
of the upper arm, tightly enough to prevent the return of the venous 
blood, but not enough to interrupt the ai-terial current (the radial artery 
must not cease pulsating). The knot of the bandage is so tied, that 
it may be loosened by pulling at the end, which hangs down. 

5. The operator fixes the arm by clasping it between his own 

upper arm and his chest, the vein is steadied by the pressure of his 

thumb below the point of puncture. 

6. A puncture is 

made through the skin 

into the vein with a 

lancet (fig. 286), or 

LoRiNSER*s phlebotome 

(plate XXIII). This is 

enlarged by raising the 

point in such a way, 

that the anterior wall 

of the vein is divided 

in an oblique direction 

for about 5"*°. 



Fig. 286. 




Venetection with the lancet 



7. The blood must issue in a forcible jet; if the stream becomes 
slow, it can be assisted by alternately opening and shutting the hand. 




DrH»ing afltr leneiccllon. 



8. Whenasiiffi- 

I'ient quantity of 
blood has been re- 
moved , the ban- 
dage is taken off, 
the skin wound 
pushed somewhat 
above the opening 
in^the vein, and 
an antiseptic cimi- 
press applied. This 
is fixed, with the 
forearm slightly 
flexed, by a figure 
of eight bandage 
(fig. 287). 



rig. 2SS. 




1). TRANSFUSION. 
(mifSMirmG blood nm m uv to kmmi.) 

1. KluudisUikeu 
from a strong heal- 
thij man by vene- 
section. 

2. The blood is 
caught in a clean 
(jfussvessel and im- 
mediately dejibri- 
iiatcd, by whipping 
or stirring it with 
a clean rod or 
spatula, of glass, 
wood, or vulcanite 
(fig. ^88). 

3. The whipped 
blood is filtered 
through a clean 
thick linen cloth, 

Mihriniiing ih« ttiaM bi toiriing > ipiiuii. tlien again whipped 



m 

and again filtered tlirough clean white 
satin, the dressing of wMfh has been 
previously removed by washing in 
distilled water. The filter can be either 
placed iu a clean glasa funnel, or 
stretched out over a wooden frame 
jirovided with siiijill pins (tig. 289 and 




4. Tlie filtered blood ilows into a 
clenn dry glass vessel, which is placed 
in warm water at 40" centigrado (104" 
Fahrenheit), and remains there till it 

is reijuired fur use. 
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Note. Whipped blood can Ita kept for 24 liuurs is a well cnTcred vi'ssel, ear- 
rounded with ice, but before tlie trftnafusion it iiiust be heated by placing it in warm 
water at !)(>" centigrade (97* Fahrenheit), and saturated with oiy^cn by repeatedly 
drawing it in and oat of a ayringe. 

5. Meanwhile on tlie patient, a. subcutaneous vein (e. g, the 
median basilic at the elbow, or the internal saphenous in front of the 
internal malleolus) is exposed by incising a fold of skin, and sufficiently 
isolated to allow two catgut ligatures to be drawn beneath it. 

6. The distal pail of the vein is tied with one ligature; the other 
ligature is pushed beneath the proximal portion. 

7. The exposed vein is opeitecl by rairiing the ujiper wall witli 
a tine pair of toothed forceps, 
beneath which an obliqne slit is 
made with a pair of scissors, so 
that a small ttap-like wound is 
]iioduced. 



Fig. 391. 



8. A c, 
point ( of 
glass , vul- 
canite orsil- 
ver) is push- 
ed into the 
central part 
of the vein, 
by raising 
the tlap, 
and c-ausing 
the wound 
in the vein 
to gape. The 
Canute is 
fastened 
with the se- 
cond catgut 
thread (tig. 
291). 



imUe rounded at the 
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9. Till; canulc and the india-rubber tube fastened to it, together 
witli the connecting piece of vulcanite, are previously completely filled 
with defibi-inated blood (or i\ith a weak solution of carbonate of 
sodiuni [ • 3 per ceut], or common salt [ • 5 per cent]), and closed by 
meanij of a clip. 

10. The best plan of conveying the defibrinated blood is to employ 
hydfostatic pressure as in the irrigator; for example, in the following 
manner — 

11. A graduated glass cylinder, which holds 3 — 400 fluid grammes, 
ends below in a rounded and perforated point, to which is fastened a 
foot of india-rubber tubing. In the lower end of the latter is put a i 
small perforated connecting piece of vulcanite, which accurately tits the . 
connecting piece of the canule. The calibre of these parts must all 
be of the same diameter, so that there is no interruption in the 
interior of the entire tube {tig, 290). 

Vi. Into this cylinder is poured the detibrinated blood; as sooa^ 
as it flows out of the tube, it is closed immediately above the ( 
piece by a clip. 

All the air is removed from the tube by pressing and sfjueeziugl 
in an upward dii'ection. 

13. To prevent the blood from becoming cool, the hand wliichJ 
holds the cylinder can press i^ainst its outer surface an ice-bag fille4« 
with hot water. 

14. The ejid of the tube is then attached to the connecting piec 
of the canule (fig. 2'Jl). The glass cylinder is raised with one 1 
tlie patients aim with the other, lioth clips are removed, and I 
column of blood is seen to sink slowly in the glass cylinder (fig. S 

15. As soon as the cylinder is nearly empty, the tube is c 
pressed with the finger and thumb. The canule is withdrawn froi 
the vein, Uie central end of the latter divided, tlie wound cleansed wi| 
carbolic water and an antiseptic dressing applied. 

16. It is not so desirable to use a syringe for transfusion, 1) 
cause by its means too strong a pressure is apt to be employi 
2) because the blood may easily be contaminated by the piston (fi 
rancid oil, ti'oni the dried remains of some previous injection oU:.)il 
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and 3) because the 




risk of the eutrauce 




of air into tlie 


^^H Tig. 292. 


veins is thereby in- 




creased. 




17. Tu avoid this 




latter complication 




UTBitiiAitT's glass sij- 




ritige (fig. 293) can 


^^^^^^HuH ^Kw^' jV 


Fig. 393. 
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UIEHHARI'S traniluiiox 
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b(3 used, iu which 




the outlet-tube is 




placed excentrically, 




so that any air, 




which may be pre- 




sent above the fluid, 




remains beliind in 




the syringe, if only 




the piston is not 




pushed to the ex- 




treme end. 
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18. Cui.i.iNM Irnnsfiisioii apparatus (tig, 294) has been iiitrodm:« 
iutu the I'Vetiih iirmy. It is an instrument, in wliicli a liglit lioUuitl 




imil i)t' iiluuiiniuTu acts as n valve preveutiiigl 
the blood from Howiug bacl*, but allowing the J 
bubhlcii of uir to paKs upwards into the fuoool 
If the piston is puslied on, tbe injection of i 
becomes impossible. 

19. Tlie glass cylinder (tig. 292) can be ooDii 
verted by a very simple plau into a good , 
absolutely clean syringe, if it only has throughoufl 
a uniform calibre. A plug of vulcanite is 
on to the twirling stick (fig. 295), the diameter c 
which is smaller than the lumen of the cylindet 
by a few millinictres, and whose sides are soin 
what concave. Wadding, jute, gause, oi 
wick is wrapped round, and tied on to it by 4 
piece of protective silk. A piston is thus foruiec 
which isi absolutely clean and accurately fills t 
lumen of the cylinder. If the point is alwayi 
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held vertically, and tlie uctioii of the piston iiitori'uiited liefori: the 
Mood coluDiu lias been pressed down to tlie lower end of tlie cylinder, 
no fear need be entertained of injecting air into the vein. 

20. When using the H}Tinge it is more especially important, that the 
jjiston should be worked very slowly and regularly, for fear of over- 
filling the right heart. Not more than 
^8- 29fl. 25 grammes of blood a. minute should ever 

be injected. In Hasseb transfusion syringe 
(fig, 29G) the piston is worked by a female 
screw, whose revolutions permit a very gentle 
and uniform pressure. 

21. The above mentioned danger is most 
certainly avoided by employing an artery 
for the injection, as HfTBR does (arterielle 
tramfvsion). In adults the radial artery 
above the wrist or the posterior tibial ar- 
tery behind tlie internal malleolus is chosen 
for the purpose, in children the brachial 

P~ l^ftj artery at the inner border of the biceps. 

^^m I 22. The artery is exposed as above de- 

Uj\| scribed, and two calgut ligaturp passed be- 

H|ji I neath it. With one the artery is tied at 

^B'^ the central end of the incision, and then 

^ opened by a small Hup-like wound: Uie 

h point of the syringo is pushed into the open- 

HussE's Htinge lor iraniiuaiDn. '"S towards the periphery, and firmly tied 
in by the second ligature. 

23. Since considerable pressure must he employed in arterial 
transfusion, to drive the blood through the capillaries, a good syringe 
must be used for this purpose or Collin's apparatus. 

24. As soon as the transfusion is finished, the syringe is with- 
drawn fiom the artery, and the peripheral end ligatured. The art«ry 
is Uicn divided between the two ligatures, and the wound dressed anti- 
septically, 

25. In many cases transfusion can be avoided by temporarily 
driving the bloud out of the extremities, elastic bandages being tightly 
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applied from below opvards - Aototransfnsioiu Mcllek). In others a 
moribiuid patient can at any rate be supported by this method till 
traustd^ion can be performed. 



L THE BEMOVAL OF LLMBS. 



I. GENERAL RULES FOR AMPUTATIONS. 

a. PrdiMnary steps* 

1. Each (isfittant has his especial daty and position pointed out 
to liim. The patient is so placed, that the chloroform can be easily 
administered, and the operator and assistants have safficient room. 

2. The limb to be amputated must be tamed to the light 

3. The operator stands in the most adrantageons position, when 
the amputated limb falls towards his right side (fig. 297). 

4. Before commencing the operation, the skin in the neighbourhood 
of the amputation is shaved, most carefully cleaned with soap and 
brush, and afterwards thoroughly washed with a strong carbolic 
solution. 

5. Narcosis being induced, the extremity is made bloodless to a 
point above the seat of amputation, and after the removal of the ban- 
dage again washed ^ith the carbolic solution. 

G. During the whole operation all the rules of antiseptic surgery 
are most rigidly followed (page 12). 

b. Division of the soft parts. 

The soft parts must be divided in such a way, that they give a 
plentiful covering to the sawn surfaces of the bones. The muscles are 
best cut through perpendicularly to the axis of the limb, for if the 
muscles arc divided obliquely, the vessels are also divided obliquely, 
and cannot be easily and securely tied. For this reason, of all methods 
the circular operation and the method by skin-flaps with circular di- 
vision of the muscles are most to be recommended. 
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-ailur iiicUlon (Celsi's), 



With o»e stroke of an amputating knife (fig. 298), the length c 
whicli varies in proportion tn the thickness of the liinh, the soft pari 




are all divided right down to the bone (fig. 299), and the bone im 
diately sawn through. In order that the soft parts may cover ' 




bone without stretching, it musst he sawu through agiiin an high iiji as 
the diametei' of the limb requires. For this purpose the end of the 
bone is seized with a pair of clutch forceps, and while the soft parts 
are drawn forcibly upwards, the periosteum is peeled «]> by a raspa- 
tory till the bone is uncovered for the required distance.* 



Fig. 300. 




For iimba with one bone this 
method yields the smallest and 
most level wound of all. It ia 
not suitable for limbs with a 
large muscular developement, 
but is particularly good for pa- 
tients wasted and exhausted with 
prolonged suppuration. 

The wound can be united in 
any direction by sutures. 

Fig. 301 shows the appearance 
of a recent stump, after it has 
been united transversely, 

* BBtNNiNniiiiiaEN hoH already rc- 
coiti mended thia treatment in lii.s 
''Erfshrnnspo und Bemerkangt'n ulisr 

ilie Aiiipiitiitioii", Bamborj- I«lfi, page 
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' 2. The doiihh cit-ctdar inchion (Petit). 

In tlie fii'st plact! tlif skin ik ilivklfd ilown to the 
•circular iiiuisioii round tlie Hinli (Hy. 302). 




i^ 



The iiitpgument is then di'tacliDcl, lui assistant drawing it forcib^ 
iipw!ir*is, l)y repented iiit^isions upon the fascia carried round ppT'J 
poiidicidarly to the axis of the limli (,fig. 303) (not as in fig. 3M)J 
till it can be turned up like a cuflf. The length of the cuff must I 
equal to half the diameter of the limb. If, on account of tlie lin 
increasing rapidly in circumference above the fii-st incision, the c 
border is too narrow to turn over, the skin can be divided 
one or two jilaces opposite each other by short longitudinal iiiGi'9 
sions (see disarticulation at the knee). The mnsclea are now diri*^ 
dod all round close to the line of reflexion by one steady circular^ 



FI«.303. 





Fwiti tiM>«l«* •! Dm ImMw. 



sweep of ttic knife down to the bone (fig. 305), and then tlio bone 
sawn througb. 



^78 



Fig. 305. 




Division of the muscle at the edge of the turned up cuff. 



Fig. 306 shews the appearance of the recent stump. 



Fig. 306. 




stump after the double circular Incision. 



5. Amput€Ui(m by skin flaps (BRteNnsoHAUSEN). * 

Two semilunar flaps of skin are cut with a large convexedged 
scalpel (fig. 307): these are detached to their bases from the fascia, 
and turned upwards (fig. 308). 



* His book page 81. See also: Liston-s Practical Surgery. 3 ed. page 878. 
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Fig. 308. 
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T-D large skin naps of equal site. 
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illy most convenient to I'oriii 


a lat^f 


anterior 


and u ^k 


^^^Kmaller posteriut 


■ flap {fif^. 309), so that tlie 


larg, 


er flap hangs 


dowu H 


^^Htrer tlie divided 


muscleis like a curtain. 

P)g. 309. 
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^^^V The skin can also be divided transversely 


on 1 


Ihe 


posterior 


aspect ^1 


^^^v.)»y a half-circu! 


lar incision and reflected slightly 


upwurds (fig. 310). H 


^^^Kln such a case 


the base of the large anterior 


dap 


must be somewhat ^H 


^^Knnaller thnn half the circumference of Uie limb, but 


its length 


equal ^| 


^^^B|o the diameter 


of the limb. 
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Pig. 310. 




Anlerlor skin flap and the posterior circular Incision. 

The skin flaps are turned upwards, and at the point of reflexion 
all the muscles are divided down to the bone by one circular sweep 
of the knife (fig. 309) : the bone is then sawn through. 



4, Avipiitation by TWiscular flaps. 

The amputiition by flaps of skin and muscle is not to be re- 
commended so much as the former, because the surfaces of the 
wound are larger, and more especially because the arteries are divided 
obliquely. 

The flaps can be cut either from without inwards (Lanoesbeck) 
(fig. 311), for which purpose a very sharp knife is required, or from 
within outwards (Verduin) by transfixion of the soft parts close to the 
bone at the bases of the flaps with a double edged knife, which is 
carried obliquely downwards to the surface in long sawing movements 
(see disarticulation at the hip joint). 




utcular tlapi. UtNGENBECK'S melhoil. 

Nor is tlie latter metliod of ainputiitiou so aatisfat^tory for gun- 
■■«hut fractures, because tlie knife is likely to be arrestetl by projei^tilea 
hidden iu tbe soft parts, or by spliiiters of bone. A iluubte edged knife 
is inconvenient, because, if great care be not taken, tbe vessel may be 
injured at many places in the flap by tbo shai-p back. Id addition 
to tliis, tbe double edged knife is much more difticult to sharpen than 
the single edged knife. Moreover, with tbe latter tlie fiapB can be 
made just as well from within outwards, especially if tlie point is set 
like the longest knife in fig. 298. 

The ocal mctaton (Lakgknbkck) is a modification of the Hap ampu- 
tation. In it the two flaps are united at the hack by a transverse ih- 
, so that the wound has the appearance of an ace of hearts. 
It is especially well fitted for diswticulation of the smaller joints (e. g. 
disarticulation of the Angers and toes). For larger joints it has no 
advantage over other methods, except tbe rapidity of execution, which 
is not of so much imporUince since the employment of chloroform 
and the bloodless method of operating. To be correctly executed it 
[« requires a large experience and a very sharp knife, which is not always 
I be bad on the battle Held. 
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c. Sawing the bone. 



I. After all the soft purts have been divided, the operator ex-^ 
changes Ihe knife for an amputating saw (tig. 312 and 313), places the I 




nail of his left tliumb upon the bone to steady the blade (tig. 314)1 
ami saws, without pressing, rather quickly through the bone with long! 
steady strokes, 

PlB. 314. .^Mfl 






Ktfptng Oicti (he $Dli psrti with Hia 



(li;;. 31b anil 
310) |tig.317). 
i!e ;inothL'r 
M-istiint holds 
III.' lower [lart 
,.t tin- limb 
lirmly and se- 
curely, but 
towards the 
end sinks a 
little, to avoid 
the saw being 
locked. 

3. For limlia 
with two bones 
the soft parts 
in the interval 
betwuen them 
must bo com- 
pletely divided 
before the ap- 
l)lic:iLtiunofthe 
saw, by push- 
ing a narrow 
sini;le edged 
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knife (tig. 298) thi'ough, ami uuttiug upon ouc of tlic bones first from 
one side then from the other, iinJ nmlviiig the cutting edge to work i 
indicEited in tig. 318 from a. to b. 




Gaming tolh bonca 
•iib lbr» liUla. 

4. The soft piirts are lield back by means of a linen retractorJ 

with threi.' tails, the niiddlG piece of which is drawn through between] 

tiie bones by a pair of vulsellum forcepi 

(tig, 319). and both bones sawn througtu 

A A sinndtaneously. 

»■ 5. After the removal of the bone, an]] 

^^m inojccting pointti are taken off with _» ptaa 

J^H of cutting bone-forceps (fig. 320), and shar^ 

M ^k edges removed with a tine saw (tig. 331), ora 

M_/^^ niade smooth with a file. 

Culling bano-loropi. 



£ 
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d. The arrest of haemorrhage. 

1. All tlie tliviJed vesst'lw, artffies utiiI veins, wliii'U can W re- 
coguized, mid wliottc positions Imve been called to mind before tbe 
D^ovatioii by the atssistoDce uf drawings, shewing transverse sections 
(plates XXVI — XXX), are seized with artery forceps (plate XXIV). 'flie 
foreeps are allowed to hang, till no move gaping vessels can be foiuid ; 
L all tlie vessels one after the other are then tightly and securely tie<I 
rwith carbolised catgut in a "reef knot" (fig. 22), not in a "granny" 
p^fig. 23), since the latter easily becomes loose (tig. 322). The ends of 
) ligature are cut off aliout 3 ■»" in fi-ont of tbe knot. 





h uterr Ivrcepi hanging. 



2. If !i bleeding vessel cannot be well isolated and drawn for- 
ftward for the purpose of applying tbe ligatui'e, a ligature may be curried 
►by a strongly curved needle through the aoft parts, surrounding the 

ding point, and a small portion of the tissues together with the 
k bleeding vessel included within tbe ligature (fig. 323). 

3. If tliere is no antiseiitic material at band for the ligature, thi> 
I arteries can be closed by foi-aion. The vessel is seized with ii pair of 
piB^ry forceps, drawn slightly forwards and twisted according to the 
t*tze of the artery six to eight times upon its axis, while the central 
Ipart of the piece, that is drawn forward, is fixed by the fingers or belter 



m 




4. When all tlie vessels arti tied, which can be seeii, the elastiu { 
ligature is removed, not gradually but all at once. The cut surfaces 
at first appear for a few seconds bloodless; the blood then gushes 
forth first at separate spots, but soon afterwards over the whole sur- 
face as out of a sponge. 

5. If 11 cold stream of disinfectant water i 



Fig. 325. 





conducted over the 
entire surface of 
the wound, with an 
ice-douche {fig. 325). 
that is, an irri- 
gator, which con- 
tains a weak so- 
lution of carbolic ' 
acid, in tlie middle I 
of which is placed 
a tin cylinder, filled ] 
with ice and salt, 
the smaller bleeding,] 
vessels are easily J 
recognised, seized ] 
wit}] artery forceps, ! 
:ind ligatured, 
has been described j 
above. 
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6. If ill spite of this treatment the parenchymatous haemorrhage 
I coutinues, it caii soon be arretted by raising the stump, by pressure 
■ vith a large sponge, by digital compression of the arterial ti'unk 
|(t. Langenheck), or by the application of the induced current to the 
I BUrfaee of the wound (Riedisger). 



'Hie wound must i 



e. The closure of the wound. 

ot ))e closed before the haemorrhage has en- 
tirely ceased. Drai- 
nage tubes (s. fig. 1) 
are then placed ut the 
bottom of the wound, 
with the ends pro- 
jecting one 111 each 
angle. The edges of 
the wound are care- 
fully adapted to one 
another, and accura- 
tely united with nu- 
merous sutures of 
uirbolised silk, silver 
wu-e, or catgut, which 
are alternately passed 
deeply and superfici- 
ally through tlie flaps 
(fig. 326). 




f. The dressing of the stump. 

After the ends of the ilrainage tube have been cut off on a level with 
f the wound, and provided with silk threads to prevent then from slipping 
' in, a narrow strip of "protective" is placed upon the edges of the 
wound, and over this a broadei- strip of Listeu's gauze moistened with 
the carbolic solution. An uniform compression of the stump is exer- 
cised by similar strips, whirh are placed in all directions upon the 
wound and then fastened with a Libtkr's gauze bandage (fig. 927), 



FhiiiUy over this is :i])|)Ikcl :i goniiiite Libtebw dressing (piige 14, 8), 
wliidi must reiidi as high up ii^ pos^iible, and havu its uiijier margin 
streiigthuiied and secured by uii iibiiiidant layer of salicylic wool or jute- 



Fig. 327. 



ThB drcising ol 




ipulilion itump with cubolliad sirlpl a I gauii 



g. The position of the stump. 

Th(j patient in now placed in bed, the sttnnp well supported, 
i. e. raised lioiizoiitally, not in front only. If it should be raised by 
muscular spasm (which occurs especially after umiiutation of the thigh), 
.1 folded sheet is placed upon the stump: this keepx it down by 
ita weight. 

A cradle is placed over the stump; with this exception it must 
remain uncovered, so that the occurrence of any secondary haemorrhage 
may be immediately discovered by the attendant. 
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GENERAL RULES FOR THE DISARTICULATIONS. 

veriieut for the upei'ator to ^tiind with 
vitb bis left band holding the part to 



2. The circular incision is not so suitable as the flap operation for 
I the diyision ol' the soft parts. As it is here a question of covei-inf? 
I larger surfaces of hone, flaps must he cut proportionately large, eitlicr 
' of skin alone, or of skiu and the suhjacent muscles. 

3. In many cases the most adrantageoua method is by a large 
anterior and a small posterior flap, as at tlie knee, shoulder, and hip, 

. In some cases, as at the ankle, and tai'sus, the posterior flap must be 
, the larger. 

4. The oval incision is especially suitable for small joints, as those 
I of the fingers and toes. 

5. After the division of the soft parts, the joint is opened; the 
[bands of tissue, as they present themselves, being put upon the stretch 
h'hy suitable movements, and then divided with the knife. 

After the division of the remaining ligaments and the capsule 
■of tho joiut, the disarticulation is completed; and tinally the articular 
■surface is removed with the saw. For the rest of the operatifin the 
proceeding is the same as in an amputation. 



III. THE AMPUTATIONS AND DISARTICULATIONS OF THE UPPER 

EXTREMITY. 

a. Disarticulation of the terminaf phalanx. 

(Bj a pulinar tiai' from wiDinut iiiwiirii>..) 
1. The hand being held towards him in the prone position, the 
joperator seizes the tip of the finger, and flexes the terminal phalanx. 
i. A semilunar incision, 2""° below tlie top of the joint and carried 
\ across the head of the second phalanx, openw the joint (fig. 328). 




(90 

3. The point of tlie knife divides tho lateral ligaraenta, while 
blade with the edge directed dowtlw:l.^dt^, h HUiik behind the tlexor aspect I 
of the third phalanx (fig. 329), and euts with a sawing moTemeot i 
well rounded flap from the tissues on the flexor side (fig. 330). 



Fig. 329. 



Fig, 330. 



-^^t: 



b. Disarticulation at the second phalangeal joint. 

(Bj traiii.li»ion I'roin within i.utwnrils-) 

]. The hand being lield towards him in the supine position, the 
operator seizes the tip of the outstretched finger, transfixes with a 
narrow knife just below the fold of the joint, and carries the blade 
downwards between the skin and tlie bone with a sawing movement J 
towards himself, far enough to furnish a well rounded flap (fig. 331). 



Fia- 331. 



71g.332. 





2. The flap is tumed back, the joint liyperextpndcd, and from the I 
wound outwards the knife divides in one stroke the capsule, tlie tiga-i 
incnts, and tlii? skin upon the dorsal aspect of the joiut (fig. 333). 
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c. Disarticulation of the fingers at the metacarpo- phalangeal joint. 

a. The oval incision. 

1. An assistant separates the two adjacent fingera, and the operator 
t standiug oii tlie left side of the limb, with his back to the patient's 
• face, takes with his left hand the injured finger, and carriea it far 
enough into hyiterextension, to see its palmar surface, A narrow knife 
is then brought from the right side on to the palmar surface of the drst 
I phalanx; the soft parts being divided ti'ausveraely on a level with the 
I. extended web, the incision is carried round the right side on to the 
r doimal surface, and from here upwards in a slight curve on to the 
["head of the metacarpal hone {the position of which has been previously 
I indicated by a mark) (fig. 333). 




2. The knil'e is carried under the operator's left ham! round the 
F3eft side of the finger to the commencement of the first incision. Here 
I an incision is made on to the bone, then carried on a level with the 



woh rouml the ii?ft side of tlie first plialiinx nn tu the dorBum, a 
from lierc iipwarrls in a curve ki tlic eiul of tlio first incision (fig. 33 




.1. Ilotli iririsions are siiccessi- ■ 
vciy deepened tfwards tlie joint; 
the tendons, laU>raI ligauiciitx, 
the capsule are divided, 
witli the finger always inclined i 
in the opposite side, t 
I'll which the incision ii 
nmde. The wound hns tlie apri 
pearance of an ace of hearts] 
(fig. 335). 



I. This 
fifth fingers, bee 



p. The Jlnp operation. 
is the niosl suitahle for tlie first, second, . 
* they are freely at-cessible on one side. 
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A larger half-uval flaj., tlii.; 
base of which is on a, level with 
tlie joint, is cut from the integu- 
ments on the palmar, dorsal, or 
lateral aspect of the first phalanx, 
and turned hack. 

2. A smaller skin ttap is then 
formed on the opposite side, and 
likewise reflected. 

3. I'inally the tendons are 
dirided on a level with the joint, 
wliich is then freely opened 
(lis. 3311). 

Sn, Thp ilruwing shews the tlis- 
urtit-'uktion for the rint; Hntfer 
with two lateral flaiw, anil tlia 
othI iiici^icm r<ir thf mMdle 
finger. 
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d. Disarticulation of the thumb at the carpo- metacarpal joint. 

a. Bij the oval iiteisioii. 

1. The first incision hcgins on the ulnar side of the first phalanx 
I on a level with the well, and is carried obliquely ovej' the nietacarpo- 
I jihalangeal joint as far as the radial side of the metacarpal bone, and 
continncd along the name side to its base. 

2. ITie second incision, stai-t- 
ing from the same point, is car- 
ried round on to the rivdial side, 
and meets with the first at the 
middle of the metacarpal bone 
(tig. 337). 

3. By repeated incisions on 
the bone in the same direction 
it is liberated from the muscles. 

Tho joint betweiTi the trapezium and the metacarpal bone is 
'opened on the ulnar side, so that the ed^e of tho knife isi kept 
close upon the base of the latter, and thus the joint between the meta- 
>■ IIindlHiuk. ]3 




m 

carpal bone of the iiidpx finger anil the trapezium, which 

cates with tlie reniaiiiirig tiiU'pal joints, is in no danger of being opened. , 

5. The division of the ligaments on the ra^lial side of the joint 1 
(fig. 3iJ8) completes the operation , which leaves a linear cicatrix | 

(tig- 339}. 

Pig. 339. Fig. 336. 




p. Hi/ Inle.ml Jhi/if! (Wai.ther-b). 

1. The thumb being abductod, the knife is placed upon the middle I 
of the web, and carried upwards with a sawing motion between the 
tir'st and second metacarpal bones, till it f>trikcs upon the uliiai' bordei 

of the base of the first metacarpal Ixnic (fig. 340). 

Fig. 340. 




2. The point of tho knife is cautiously inserted under thp basfl^ 
of tlio 1" niotacarpni bone, and the carpo-metacarpal joint thus openotL 1 
(.'are however is taken to avoid the joint between the trape/.inm anil^ 

the 2"'' meliicnrjjal bnne. 



I9S 




3. Tho thumb can now 
he still more strongly ab- 
ducted. Tbe knife is taken 
tlirough the joint on to the 
radial side of the nieta 
carpal bone , and carried 
downwards again upon it, 
forming a radial Hap, whose 
rounded point terminates 
on a level with the web 
(fig. 341). 



e. Disarticulation of the last four metacarpal bones, preserving 
the thumb. 

]. A semilunar flap is described upon tbe palm of the hand by 
an obliquely curved incision, which begins at the web of the thumb, 
and terminatea at the ulnar border of the bastt of the fifth metacarpal 
bone (fig. 342), The flap can also he Tiiinlc frimi within nutwiirds by 
transfixion at its base (fig. 343). 
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2. An incision ia made upon the back of the hand, which, be- 
ginning from tlie -web of the thumb, is carried obliquely upwards to 
the upper third .of the second metacarpal bone. From there it is con- 
tinued transversely over the three last metacarpal bones, till it meets 
the jjalniar flap at the ulnar border of the hand (fig. 344). 





DIurtlculKtlon ol tha litt lour naticirpal 



3. After both flaps have been reflected as far as the cnrpo-meta- 
ciiqial joints, the latter are opened from the ulnar side during a strong 
abduction of the hand, till the second metacarpal bone is disarticulated 
from the trapezium. In this latter part of the operation great care 
must lie taken to cut always upon these two bones , so as to avoid 
injuring the joint l>otween the trapezium and the metacarpal bone of 
the thumb. 

4. Tlic preservation of the thumb is an immense advantage 
{fig. 345). 
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f. Disarticulation at the wrist. 

1. A circular incision is carried rounil tlie hand over the middle 
I of the meUcarpal bones, 4'^"" below the styloid processes, 

2. The skin i» liberated all round by perpendicular incisions, till 
;!in be reflected over the styloid processes like a cuff. 

3. The hand is pronated and forcibly tiexed: the tendoUH are 
I divided, and the wrist joint opened by an incision over the dorsum 
\ from one styloid process to the otlier with a slight convexity upwards. 

4. The lateral ligaments are divided beneath the styloid processes, 
[■»od finally the anterior part ol' the capsule and iill the flexor tendons 

tnit tlu-ough with one istruke ol' the knife (tig. 34t) and 347). 



Fig. 340. 



Fig. 347. 




ulaliDn st ll«i larlit ti 



p. Bji the Jliip amputation. 
\. The operator takeu hold of the lower part of the pronated 
^and, flexes it, and carries a semilunar incision over the middle of the 
■l)ack of the hand, from the tip of one styloid process to the otljer 
|(fig. 348). 
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RUYSCH) 



2. The akin Hap is libunited front 1 
the extended tendon:^, retlect«d iip-l 
wards, and the joint opened, as in f 
tlie circular incision. 

3. The bundle of Hexui- tenduua ] 
are [iiished forward I'rom the an- 1 
tt'rior surface of the wrist by theil 
tiji of the left index finger in thiy 
wound, and carefully divided by ] 

to -and -fro movement of the knife. 1 
A small akin Hap is then formed in J 
the palm of the hand by putting I 
out from the wound (iig. 349). 
NB. It is convenient to marlc out i 

jmlinnr flap at the coninienctMiicnt off-J 
the operatiun by h cutaneous incision. | 



1. Amputation hi/ llie ruiltai fiaji (Dobbueil). 

1. A semiltmar flap is cut from the skin, which covers the meta 

carpal bont; of the thumb. Its base embraces the radial third of t 

carpus, and its point reaches the base of the tirst phalanx. 



Tab WI 




ra-Ualii prvfuiuli 
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2. After this flap has been dissected from the muscles of the 
thumb, and reflected upwards, an iucision on the idnar side is carried 
transversely round the reniaiaiiig two thirds of the carpus (tig. 350}. 

3. The skin is drawn for- 
cibly upwards and the cai'pus 
separated, as above described, 
from the bones of the fore- 
arm (fig. 351). 

Fig. 3BL 



rig. 350- 





DimilraMfm «f n* hud (DUBRUEIL). 



Voi.z'8 trausvcr 
plate XXV. 
Fig. I. Tn 
Fig. II. T: 



g. Amputation of the forearm. 

a. Hy double circidar 
(page 175). 
p. By akm-fiaps 

(page 17a). 
scctiuiis of the foreani 



represented 



section of the right forearm in the lower third. 
section of the middle of the right foreai'm. 
Fig. III. Transvei-se section of the right forearm in its upper tliird. 



h. Disarticulation at the elbow. 
a. By circular incision, 
1, A circular incision divides the skin 4*" below the condyles of 
thejhumerus; the cuff is dissected back and tm-ned over. 
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2. A triUisvorse iiicisinn, arross the tltxur surface, npeiis wide t 
hyperextuiided joint. % 

3. All incision above tlie head of the mdius divides the exten 
lateral ligament, and tin incision belitw the intermil condyle dividcH 
the internal liiterul ligaiuimt. 

4. The joint is now widely open; the olecranon is pressed into t 
wound; an incision above the tip of tho olucrnnon divides the teiidcK 
of the triceps (ti^. 352 and 353). 



Fig- 352. 



Fig. 353. 




DfiirliMlaUon U the al 



w Ini Hia circular IncWvn, 



citculit IneiilBfl. 



For a representation of a transverse section Ihrou^h the elbunrJ 
on a level with the condyles sco plate XXVI, tig. I. 

?. Byfinp,. 
i. A curved incision, beginning 2™ below one condyle and endiogiV 
2™ bcJow the other condyle, is described ou the llexor aspect of tbea 
forearni; a huge semilunar skin fliip i 
and turned bauk. 






Hg.l 
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Fig. 354. 




Disarticulation at the elbow (by flaps). 



2. The arm is forcibly 
flexed, and twisted in such 
a way, its to bring the 
posterior surface of the 
joint forwards. 

3. A convex incision 
over the olecranon exjjoses 
its tip (fig. 354). 

4. A transverse incision 
from one condyle to the 
other divides the tendon of 
the triceps and both lateral 
ligaments; a second divides 
all the soft parts on the 
flexor aspect of the joint. 



i. Amputation of the arm. 

a. By single circular incution 
(page 174). 

p. By double circular incision 
(page 175). 

(page 178). 
VoLZ's transverse sections of the arm are represented on: 

Plate XXVI, tig. II. Transverse section of the right arm in its 

upper third. 
Plate XXVII, fig. 1. Transverse section of the right aim in its 

middle third. 
Plate XXVII, fig. II. Transverse section of the right arm just 

below the axilla. 



k. Disarticulation at the shoulder joint. 

a. By Awps, 

1. The patient lies at the edge of the table, partially turned on 
his healthy side, and with tlie upper part of his body raised. The 
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i the ai-rojtiioii iiiid turned buck, so that llie capsule of (lin sliouldur 
* exposed. 
The bead of the humerus is pushed upwards; and an incision, 
made with some force above the two tuberosities, divides the capsule 
P>:Bnd tendons in fiont of the joint. 

5. The head of the humerus is now tilted forwards, while the 
L knife, plaeed behind it, divides the *'apaule on the inner side of the joint. 

6. The operator draws the head of the humerus forwards with 
left Imnd, carries the kuil'c with long sweeping strokes down the 
r side of the bone, as far as 6™ below the axillary folds. He then 
s the edge of the knife inwards (towards the thorax), and divides 
the soft piu'ts with one sti'oke. In this inner flap run the great 

sels and nerves. 

7. When the baemorrliage cannot be coiujiletely controlled by 
joinpression of the subclavian artery, before the inner Hap is com- 
pleted, an assistant, standing above with hi^ thumb in the wound and 

s fingers in the axilla, seizes the soft pai'ts on the inside and thoroughly 
MJmpresaes the artery (fig. 356). 



Fig. 356. 



Fig, 357. 




8. Fig. 357 shews tlii> aiipeiiranc'e of the wminJ after il has been 
closed with siitiiiTs, 

|5, Bij cireulnr iiiclsloii. 

i. The ai'ni ia abducted. A cii-culai' incbiou at Uiis lower border 
of the deltoid divides all the soft pat-ts dowu to the bono. 

2. The bone is sawn through at the same level ; and all tho gaping 
vessels ai'e ligatured. 

3. A loLg inrisiou, caaried from the anterior border of the acro- 
mion to the ciruular incision, divides all the soft partis down to the boue. 



Fis. 358. 




Dliutleudllon il Ihc thouUer i«1nl. 
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Fig. 359. 




Stump after disarticulation at the shoulder by the same method. 



4. The stump of 
the Inuuerus is soi- 
zoil with a strong 
pair of fon*ops, or 
with the left haiul; 
ami \Yhilst an assi- 
stant separates tlie 
edges of the vertical 
incision, tlie oiK^rator 
liherates tlio head 
of the hnmerus fnnn 
i\w j\»int (tig. aoS) 
bv short incisions, 
directed well against 
the bone, which is 
at the same time 
foiviblv rotjited; or 
in suitable cases the 
operati(»n is per- 
formed subperiosti*- 
ally with elevator 
and rasjiatory. 

5. Fig. iW3 shows 
the appearan(*o of 
the stump. 



IV. AMPUTATIONS AND DISARTICULATIONS OF THE LOWER EXTREMITY. 

a. Disarticulation of the toes 

is performed in the same manner as the disarticulation of the fingers 
(page 189). 

b. Disarticulation of all the toes together at the metatarso- phalangeal joints. 

1. While all the toes are bent forcibly upwards by the left hand, 
a curved incision, beginning on the inner side of the first metutarso- 
phalangeal joint (left foot) and terminating on the outer side of the 
corresponding joint of the fifth toe, is carried along th<» groove betwcuHi 
the sole of the foot and the base of the toes. (For the right foot it 
is reversed.) (Fig. 360). 



206 




2. The toes are foruibly flexed, 
and a similar incision, the ends nf J 
which meet with those of the first, 
is made upon the dorsum along tha I 
bases of the toes (fig. 361). Both | 
incisions penetrate between the tooa | 
to tho miilillo of the web, 

H. Uoth tiie semilunar flaps i 
dissected back as far us tht^ bends ] 
nf tlio metatai-sal bones. 

4. Eacli toe is then separately j 
removed; the sesamoid bones on I 
the liead of the fiist metatarsiU ] 
biitie are left behind. 

r». If there is not suffideiit skin, I 
to cover easily the projecting beads j 
of the metatarsal bones, they can I 
be separately removed with UiC | 
metacarpal saw. 

(1. Vi^. ijf>2 shews the opiiearance 1 
of thi- stimip. 

Fig. 362. 




SKiinp Blt« diHrUemallon gl lU the toM. 




PiB. 363, 



Fig. 364. 



G. Amputation of all the metatarsal bones. 
From onp Imnler of l.lie foot to tlie other a curved incision 
_ i carried along tlie anterior furrow on the aole of tlie foot, and the 
semilunar skin flap is rettected to the spot, where the amputation is 
I required. 

' 2. A Hinallcr semilunar flap is formed upon the dorsum of the 

■foot, the ends of which meet those of the plantar flap at the inner 
and outer borders of the foot. Infilead of the dorsal flap the operation 
may be completed hy a circular iuciMon, if riiere is xufflcient skin 
from the sole of the foot to cover tlie ends of the bones, 

3. At tlie liases of both flaps the soft parts are carefully divided 
^\'ith a narrow knife upon and between the separate metatarsal bones. 

4. By means of iiaiTow strips of carlioliaed gauze or linen, which 
are drawn through between the separate bones with a pair of forceps, 

I tlie soft jiarts are forcibly retracted, and all the bones sawn tlirough 
(fig. 3fi3 and 3G4). 
I d. Disarticulation of the big toe with its metatarsal bone. 

I. Till- ovid iii<-isi,.ii is per I urn. I'd in thr sani.- niiiniier a*; has 
been d.'scrihi'd in tlie disarlicnlation oftlic lliiindi (iiai;. i;i:l). (In ai'c.nint 






DlMrticiriallnn of Ihe bifl IM alth id ntlitiml kom. 



of the great breadtbl 
of the base of the ' 

first metatarsitl 
hone, it ts advisable 
to make a traus- 
verse inoiRion over 
the joint at the up- 
pei- end of the lirst. 
incision, about 4™ 
in front nf the tH- 
hercle of the scn- 
j>hoid , and to re- 
Hups lluis formed, till the entire hone and 



tloet tlie upper iiiid li 
the joint are exposed. 

3. The tendons of the extensor and Hexor longus halueis arV 
divided over the joint, wliich is opene^l on tlie dorsal aspect, and whil 
tlio bone is steadily twisted round its axis in opi>osite directions, 
ciinneetionB witli the internal cuneiform bone are lihernted all roundi; 



e. Disarticulation of the fifth toe with its metatarsal bone. 

1. The Hji])-opi!ration can be performed here in a munner similarl 
to that, whieh has been described before in the disarticulation 
tlic thumb (piig. 194). 

2. The left hand forcibly sepai'ates the fifth toe from the fourthfl 
whilst the right carries a narrow knife upwards between tlie two inetl^.1 
taronl hones froni the skin of the web, till it encnnntei-s resistance. 

3. The end of the cutaneous incision is prolonged upwards about 
I ™' both on the dorsal and plantar surfaces, 

4. Ily forcible abduction of the fifth metatarsal hone its base i 
separated first from that of the fourth metatarsal bone, and then from 
tlic cuboid. 

11. The knife is carried round the projecting tuberosity of the ' 
lifth metaturKal bone, and from here downwards along the out«r Ride 
"(' the lione. A tongue - shaped outer flap is thns formed, whose 
niiiridi-d point Is made to lerminuti' exactly o]»pnsite the first incision,* 
v|iic-h wa^ um\i: in the w.'l. lu-tu'ceu tlii' foiu'tli jiixl liftli toes (tig: 366).^ 




Tig. 367. 



f. Disarticulation at the tarso- metatarsal joints (Lisfranci (^H^;. iii37). 

1. The joint lictwcon the cuhoifl and the tiftli niptatai-sjil bniic, 
rtiicli lies immediately hehind the (iibcrnsity (il'tlie MUr Imne, is sfnight 
for jvt the nuter hoi-der 
nf the foot At the inner 
boi-der of the foot the joint 
between .the intenml cunei- 
form and the fii-st metatar- 
sal btjiie, whieh is 4'"° in 
front <»f the tuberosity of 
the scaphoid, is also found. 
These points lu-e marked 
with iiidian ink or by a 
scratch with the knife. 

2. The foot is raised. 

and from one point to the 

other (fniiii left in right) 

a lai-ge semiUmar flap is 

hit upon the sule nf ihti I'mit, the convexity of which passes uver the 

ads of tlie metatarsal l)nnes. 

3, The foot is liniught dowm, and forcibly extended. The knife 
tlien carried across the dorsinn with u shght convexity forwiirds 
itom one end of the plantar llaiJ to tliu other (tig. 36»). 






4. Tiie small dorJ 
sal tinp is drawn 11(1- 
wards, and the point 
"if the knife sejirclies 
fm- and opens thf joint 
placed farthest to the 
left (on tlie right foot 
thii^ would ho the fift& < 
niotatiu'sul joint), whilal 
the left hand presses" 
fill* iinteriiir part of 
till! ('not forcihly down- 

0. Ai4 siiim lis the! 
joint is opi'iiod, thdl 
knife, carried with aJ 
slight convexity for^l 
wanls, opuua the fourtiti 
and third joints (a)>.l 
Dtit gliding over tlral 
base of Uie secti 
metatarsal bone 
opens the first joint (om 
(fig. 3G9). 

G. The joint pfl 
the second metatarsal'' 
hone, which is about 
l""' higher than the 
tirst, is opened by a 
small transverse inci- 
sion (hi; the lateral',! 
attachments of the bone witit tlic internal and exteiTial cuneiform^J 
between which its base is inserted, are divided by a imncture of thai 
knife with the edge directed upwards (fig, 370). 

7. A1I the jiiints Ix'in;; now widely open, the remaining liKamentaa 
at the sido and in the sole aio divided with the knife, and the Rrei 




Ipart "I" llio i]iu8(^los in the solo at tlie loot cut tlii'imgb: the hIj^k is 
iheii directed forwards to <«)nipleU' the plantiu' tla|i (lig, 371). 
P'ig. 372 shews its appearance liefore closing I'le wound. 





q. Disarticulation through the tarsus (Chopdri). 

I Mt'iliii - tarsal anijintalinii.) 

Thp disarticulation takes place at the joint between the seaplioid 
Band the head of the astragalus, ani] between the os ealeis and the 
|culioid (tiR. 373). 

2. The joint at 
the inner border of 
the fiiiit is found 
l="i above the tu- 
berosity of the sca- 
phoid, at the outer 
border nf the foot 2™ 
aliove the tuberosity 
of the fifth metatar- 
sal bone. The two 
points are marked. 

3. The fool is 
■ I'aised, iinii ;i curved 




inciRioii is carrieil over the sole of the foot, rmiiiing from the nint-k 
on the left border forwitrds as far as a thumb's breadtli behind the 
beads t)f the metatarsal bones; then across the sole of the foot, and 
backwards to the mark on the right border (fig. 374— 37G). 



4. The foot is brought down and for- 
cibly depressed. The knife is placed in the 
left angle of the wound and curried with 
a slight convexity over the dorsum to the 
other angle of the incisiim in the sole of 
the foot, dividing oidy the skin (fig. 377). 





Fie- 375. 





^^ 
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T). The sriiiill diirsiil ilup la forcibly vetractedi nail Iiy 

(if tliii kiiii'e all tho tendons are divided und tlie joints iiumt'd lately 

ujteued (it is safest to begin nver tiie tuberosity of the sca|»huid as it 

eau be plauily felt). 

(j. With the edge of the knife carried over the iini' of articulation 
slightly curved in 'N^shajw, the jointa open with a cracking noise. The 
point divides every band that is on the stretch, till finally on the 
plantar aspect the anterior jiart of the foot can be so completely flexed 
as to touch the heel. 

7. After the mcision 
Pig. 37B. for ttie plantar flap lias 

been deepened, the blade 
of the knife with tlie 
edge directed forwards is 
placed beneath the libe- 
rated scaphoid and cu- 
boid bones, and carried 
forwards in a sawing mo- 
tion, till the plantar flap 
IS completed (tig. 378). 

8. Fig. 37'J shews the 
ai^jieariiiice of the stump. 

Fig. 379. 



nike ^H 

itcly ■ 
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h. Subastragaloid disarticulation (Malgiiigne). 

1. Two la,teral flaps are formed by an iuuisiou, wliicli coniinencefi 
behind immediately above the great tuberosity of the os culcis and divides 
tlie tendo Acliillis, The iuiision then nms 
over the lower half of the os calcis with u 
wide bend below the external malleolus 
(fig. 380); from here it ascends transver- 
sely over the middle of tlie cuboid to tlie 
dorsum of the foot; it is carried down 
voitically (fig. 382) over the anterior edge 
of the scaphoid (fig. 381) to the inner side, 
till it reaches the centre of the sole of 
the foot (fig 383) \t this point it turns 
dii-ectly batkwaids it a right angle, and 
meets the tommenLtment of the incision 
at the innei bouki ol the tendo Achillis. 
PlB 380 






Subulngilold flurtloulitlan (MALOAIGHE). 
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w 
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B-.lli Hups lit iiliei itpil IVoiii the bouos. till liotli lateral sur- 
■feces ol the os t ikia iiiii] tlit t il(i-.sf:iiiliuid joint iire exjjnseil. (Jreiit 
iH Uken, ID apptoaLliing ttic lif^L-r end of tlie malkiolt, nut tu in- 
jure tht tibio tarbrtl (oint 

d riit anteniii ptii t t f tlit, foot is removed by CiiopARra disai'U- 
ilatron. 

The anterior end of tlie os mlris is seized with u pair of bone 
forceps, and while the bone is being depressed and supinated, the ex- 
ternal lateral liganiputs are divided with a narrow knil'e 1 '™ below the 
tip of the external nialleolus. Tlie same knife then penetrates between 
tile two bones and divides the strong interosseous ligament: and by 
twisting llic bone more and more upon its long axis, the talo - calcaneal 
ligament is tinatly divided abont 3™ below the luuer inalleoUis, (See 
■the representation of the ligaments for exdsion of the ankle,) 
^ 5. In spite of the very irregular »Iiape 
of the under surl'ace of the astragalus 
(tig. 384), a very useful stump for walking 
is produced by this ojieration i^tig. 385). 

Fig. 3S4. 



Fig. 385. 




SuWilragaloid dlsarliculntlon ol Iht laol. 




1. Disarticulation of the whole toot (Svhe's). 

1 , The foot is placed in an elevated position and liexed to a right 
Blgle; an insision, penetrating throughout down to the bone, is carried 
rgm the tip of one (left) malleolus transversely across the sole of the 
foot to the iip of the other fright) malleolus (Hg. 386 — 388). 



2»6 



2. Tlie foot is brought iluwii and 
foi'cibly dfpressed with tliu lel't liuatl. 
whilst a second incision is carried from 
the tip of one mallfoliis to tlie other 
iwaross the anteiior surfat;e of the tibio- 
tai-sal joint (fig. 389). 






3 A tiansverse inusion aiio'-s the articular surface of tlie astra- 
galus opens the joint in front, and an incision below each malleolus di- 
vides tlie lateral ligamente; the upper articular tiurface of the asti'agal 

is thus exposed. 



2(7 

4. Wliilt tlie Irft band presses (In: IVxit innri; ami iiinre dgnmst 
tlie postLTJor aspect oi' the leg, and alteniately twists it louud it-, axis 
to one side ur the other, the us cakis is liberated i'rom its heel tiap, 
the teiidii Auhillis is ilivicitid by incisioDs, which follow duaely upuu 
(Hie another, and are made alternately i'rwni above, from the side, and 
tinally from behind and below, but always cutting upon tlie bone (tig. 3'JO). 



Fig. 390. 




SYME'S dissrtlculation .diucctlng oul tM OS calclll. 



Note. In wcotidary operations the calcanciu need not be dissected out with 
tlie knife, hut can he (■omeniently ahi'lled out frotii tlie periosteum with elevator and 
raspatory. 

5. The heel Hap is drawn upwaids above the nialleoH, whiht 
a circular incision, made just above the articular surface of the 
tibia, divides the remaining soft parts (tendons and periosteum). 

6. The saw is applied to the bones, so as only to remove both 
malleoli and a thin layer of the articular cartilage of the tibia 
(fig. 391 and 392). 

The malleoli alone can be removed (as tivME has done several 
times) with a pair of cutting hone forceps. 






7. After all t] 
divi.led 
liave been 
tlie slcin is , 
furated behind 
the outer side I 
the t«iido Achil 
lis with a 
knife. Tlirough 
this aperture 
drainage lube ia 
(li'awn and 

-wuunil closed'] 
ivith sutures (fi| 
3113 iiiid 3114). j 




in S\-ME*s 



.Vitnls till the 



k. PiNoGDFF-s amputation ol the toot. 

(Calcaneo- tibial osteoplastic! unipututiun.) 

1. The sume iucisious are ramie in the soft parts 
ampiittition. 

2. Ai'tur opening the joint, the luot is ibiveil dm 
mi»tentaculum tali is visible. 

3. The saw is placed upon the uppi-r siiitace of tlic os cjilcis 
immediately behind tiie sustentiuulum tali, and tho bone is sawn through 
exactly OH a level with tlie iiidsion in the sole of the foot (tig. 395 
■""' =''■"')■ PIB, 395. 





4. Bi)th mallec 
nwi ii thill itlHX of t 
aitk-ular ftiirfncQ of 
till- tibia are reniored 
uith tliu saw, as ; 
Stues amputatiou. 

5. The tendo AchJ 
liti in divided iimn^ 
diutc-ly abovv its i|S 
aertiuii, and the i 
|>erforjited at tliu 
spot to allow the pas- 
sage of a drainage 
tube, 

6. I-ig. 397 sIk 
the appearauc« i)!* t 
stump. 



I. * Gonther-s modification of PiROGorrs operation. 

1. The incision bL^gins and ends immt'diately iu front of tlie niullei 
and passes across the sole of the foot at the ])osterior border of t 
scaphoid (tig. 398—400). 

2. The dorsal incision forms a small semilunar flap, which reaclB 
as far us tlie scaphoid (tig. 401). 

3. After the joint has been opened, the soft parts are (lisset 
obliquely buikwards on both sides of the os calcis as far 
insertion of the tendo Acliillis, in doing which any injury of the posteija 
tibial artery must be carefully avoided, 

4. Immediately in front of the insertion of the tendo Acbillis | 
key-hole saw is placed npon the os calcis and the bone obliqu 
divided from behind forwards und downwards. 

5. In the same way tlie tibia and fibula are obliquely i 
through from behind forwards and downwards (fig, 402). 



* See UONTDHB Lcitfaden zu <kii UjK'ratbnen am ii 
|137. L(i>ig nud Heidelberg' 1!^59. 



nsfhlii'lu'D Kori»cr. Pul'fl 
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OOMTMEirS ludinsdiM Ol pmobofps « 






The Uonfr^ saon IhrDugli In GOnthER'S modrliolion. 



(i. By tliis nictliod the sawn surfaces can be easily Lrought in 
contJiot ivitliout dividing the teudn Achillis. 

7. In this operation, as in Ihe preceding one, the bones may \te 
iiinvcniently perforated witli a fine drill, and fastened together with 
stn>«K catgnt tlireads. 

ID. *Le Fours modification of Pirogoffs operation. 

(Altorctl by the autlior.) 

1, The incision in the sole begins 2*"' below tbe tip of tbe external 
ninlK'obis (on tbe right foot), runs with a slight convexity nndcr 
tbe enboid and navicnhir bones, and ends on the inner side 3™ below 
and in front of tbe internal malleolus (Hg. 403 — 405). 






LE FORT'S iMdllkillan al PIROOOFF^ opwattM. 
' Munuvl Jf iiiediciiif ciiierati.iro, pag. fil8. 
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2. Tlie dorsal incision forms from the same points a stiglitly 
convex ttup, whose anterior margin is tlie same as in that of Cuoimrt-s 
operation (fig. 406). 

3. Tlie dorsal Hap is dissected up- 
Re. 40e. wanls as far as the tibio-tai'sal joint, 

and the joint opened as in Pirooocf's 
operation. 





of PIROGOFPS operation. 



Iho bonoi lamfl 



LE FORT'S ope ration. 



4. Tlie foot is bent backwards, and the ujtper snrfare of the os 
ealcis sufficiently exjiosed to apply a key-liol(! saw behind the up])er 
margin of the tuberosity of the os calcis. liy a h()ris'.ontaI incision 
from behind foi-wards the upper third of the bone can be removed 
with the saw (fig. 407). 

5. As soon as the saw has penetrated to the calcaneo-cuboid 
joint, tlie cuboid is separated from the os calcis as in Ciioi-AnTa 
operation. 

G. The two malleoli and the articular surface of the tibia are 
removed with the saw, as in Piuoooff's operation. 

7. The OS calcis can also be sawn (Bruns*) so as to present a 



* S>.'i' P. Bkuks: KliiiiKciii.- Erfuhrun^en etc. 
klinUche (liinirpe. Part XIX. iiajf. 656. 






Ari-hiv fur 



I'Oiirave surface, and the hones ot the 
leg a coiTPspondiug convexity (fig, 408), 

8. By this metliod tlie stump receives 
a very broad basis of support for 
wiilkiug (fig. 4091, 





Tha bonM ttun Ihrougli >n BRUMS' c 



StuiBp atler LE FOBrs opsralion. 



n. Amputations of the leg. 

a. By ihuhle circular iiicisloti 
(I'ag^ 175). 

p. lii/ skill Ji'ipa 

(page 178). 

Ainpntation l>y two lateral skin flaps is especially suitable for t 
lower tliird of the leg (above the malleoli) (fig. 179). 

An anterior skin flap soon suffers from pressure against the shl 
edj^e of the sawn tibia. 

A posterior skin flap draws the edges of the wound asunder ' 

weight. 

Olio lateral Hap witli a semi-circular incision on the opposite b 

[OENnKcx) is a very convenient form of amputation for the u|^ 

tliii'ds of the Ifg, It is only necessary to recollect, that Uie hat 

skill Hap nnist he somewhat smaller llian half the eiirumri-^rtiiu 




"f tlid liinli at tlin sent nf uinjiii- 
tatioii (lip. 410). 

The representittionR ul' Volk'h 
transvei-se sei-tiims are fnimfl nn 
plate XXVIII, fiK, I— III. 

Fig. I. Transverfip so^itinn of 
the right leg in its lower 
third. 

rig. II, Transvfrse set^tion of 
the right leg in its midiUe 
thinl 

Fig. in. Transverse section nf 
the right leg in its upper 
thirrl. 



0. Disarticulation of the leg at the kn«e by the circular method. 



1. With tlie linil) fully extendeil at the knee, the skin is <liviiled 
hy a cireuljir incision S'^"' he]()W tlie patella. The skin is (lixseeted up 
eiiTuhirly as far as the lower horder of the patella, and refiecteil like 
a i;nH'. 

2. With the knee Hexed, the ligamentum patella is first divided 
immwlittteiy below the patella, then the antcriGr part of the capsule 
and the lat-eral ligaments close to the edge of the femur, so that the 
semilunar cartilages and the greater part of tlio capsule remain attaclieil 
to the tiliia. 

3. After the knoe has been still more strongly flexed, tlie erueiai 
ligaments are seiairated from the inner surfaces of both condyles. 'Hie 
knee is then again stratghteued. .and the remaining soft tissues at the 
back of the joint are divided with one sweep of the knife IVoni hefore 
backwards (fig, 411). 

A Bpction of the left thigh llii'ouuli the condvlis is represented c,n 
plate XXIX. fig. 1. 




4. The wound can bo united transversely (fig. 412), nr m a direction 
from before backwards, so that the cicatrix lies between the two con- 
dyles {fig. 413). 

5. If the operator wishes to remove tlie patella {Billroth) and 
the upper part of the capKiiIe, a vertical incision is made at the end of 
the circular operation over the middle of the patella, commencing 4'"' 
above it, and the patella separated from the extensor tendon: the latter 
is then turned upwards, and the part of the capsule lyinji; beneath it 
is dissected out. 



A 



p. Disafticulalion at the knee by the flap operation. 



]. Tlie leg 



('(], and ii semi 111 lift r tliifi 8''"' 
■veil i 



lath is fni 



0.1 



upper part of Uii' fall' by a curved incision, hoginning 1™ 
below tlie middle ol' the lateral border of one condyle and terminating 
1™ below the middle of the other condyle: this is libemted from the 
fascia as far as its base. 

2. The leg is then brought down, and with the knee flexed a 
larger skin flap, 10—12'" in length, is cut from the same points upon 
the anterior surface: this is liberated as far as the lower horderof 

!the patella, and tnnied upwards (tig, 414). 
3. The disarticulatinu 
I Fig. 414 '^ effected in the same 

I manner as in the circular 

P / method. 

Hi 



Fig. 415 shews the 
poaninfc nf the stump. 



Fig. 415. 
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4. If there, is not enough skin to make the flaps sufficiently largo, 
a piece can be sawn off from the condyles of the femur (Garden's am- 
putation). The sharp edge of the sawn surfixce must be taken off with 
tlie saw or the cutting bone forceps. 

5. The method of trying to make the patella, after its articular 
surface has been removed w4th the saw, unite with the sawn surface 
of the condyles ((ihitti), does not appear to have any especial value. 



q. Amputation of the thigh. 

Of. By the single circular wcision 

(paorc 174). 

• 

p. By the double circular incision 

(pa^e 175). 

-'. By the flap operafimi 
(pa^e 178). 

VoLZ's transverse sections of the thigh are represented on plate XXIX, 
tig. II, and plate XXX, fig. I and II. 

Plate XXIX, fig. II. Transverse section of the right thigh in its 
lower third. 

Plate XXX, fig. I. Transverse section of the right thigh in its 
middle third. 

Plate XXX, fig. II. Transverse section of the right thigh in its 
upper third. 

A method, for changing the dressing after amputation of the thigh, 
which I have seen employed by Volkmann, is to be recommended. 

The i)atient is raised, and a block of wood or a hard cubical cushion 
covered w^ith india-rubber is pushed beneath the buttock of the sound 
side, so that the stump during the change of dressing swings free 
and need not be held. By this method the back above the sacrum is also 
free, so that the turns of a spica-bandage, which fix on the dressing, 
can be easily carried round the body (fig. 416). 
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PotlHgn of III* pilieni tot 



thigh. 



r. Disarticulation at the hip. 

n, H'ilh a lori/e (interior and a tmall pmtunuv ^fiap (Manec) 
hij ti-aiisJui:ion. 

1. TIr- ]i!itienl is no jihvced, tluit luill' tliL' pelvis <jii tliif iujiircd 
si(Jf priijocts lii-yoiid llie lower edge of Ibi- table. The ni)[)ei' juti't of 
the budy must be euretully tixeil, jind the serotum di'iiwii upwurds 
towardn the ojiposite side {fig. 417). 

2. After the iiinb has been made hloodless in tlie maimer deseribed 
oil pages 134 — 136, u large anterior flap is cut liom within outwards 
ill tiie i'ollowing maimer, Tfie ojierator eoters the point of a loug tim- 
putatiiig knifu (tig. 398) midway hetweeii tfie anterior superior spiiic 
of th<; ilium aud the top of the trochanter. Tlie point in carefully 
glided over the head of the femur (by which the cajtsule is opened) 
ill a direction parallel with Fnupart's ligament: it is then turned dowu- 
wards aud inwards, and made to pass out again on the inner side of 
the thigh close to the perinaenm (lig. 418). By Ciirrying the knife down- 
wards in long sawing strokes, he cuts a well rounded Hap, 18 — 20"° 
in length, which is immediately turned upwai-ds and kept ii) that position. 





jng (he tnlerlor Hap b 



3, Tlie knife 
tiiniud uuder 
thigli to Uie iiu 
side, iuid cuts fro 
witliout inwards 
»iuiill ]io»terior £ 
till! . coiivexi^ 
^viiich e:tte 
just below the j 
teal fold, anil whqjj 
ba»e meets both ^ 
tlic iuuer and onl 
side with the 1 
of the anterior 1 
(tig. 419). 




4. Thii Ciipsiily is o|)i!iifcl by an iucisiun, ivliii'b is inaiU- with some 
force by lueniw ol' a. small knife, pliiced iit right aiigk's tu tliu suilkce 
U|ion tbe head* of tlie feiriur (as if with the intention of cutting through 
tbt! head and leaving the upper part in the acetahuhmi, Lispkakc), while 
the limb is forcibly carried into hyperestension, and rotated outwards. 
With a cracking noise the air entflra the joint, and tbe head starts 
froiu the acetabulum; an incision upon the ligamentum teres allows it 
be completely protruded, 

5. The operator seizes the head of the feiuur, draws it forwards, 
and divides the posterior wall of the capsule, the muscles attached to 
the great trochanter, and all the soft parts, which have been left till 
now undivided, 

6. One end of a stout drainage tube is placed in tJie acetabulum, 
while the other end is brought out through tlie centic of the wound. 




1. Ily a Hti'oiig uiid rapid sweep ut' the ktiife a circular incisiin 
is maik' 12"" 1)l'1ow the top of the grciit tiochaiiter, am] all tlie 
parts togclliiT divided rif,'lit down tu Ur' Iioiif: tlic Iiitkr is tlicn 
mediately sawn tliimigli. 

2. All tlie vessels — arteries and veins — wliitli (.an be recognized J 
are seized witli artei-y forceps and tied with eatgiit (see tnuisvei 
section of the thigh in its upper third on plate XXX, fig. II). 

3. lu those cases, in wliieh the ))iuodlcss nietliod from some rcusoul 
or other cannot be safely employed, it is advisable (LAiiimy), before thai 
circular incision is made, to esjiose the femoral artery aud veiii in ' 
iliofemoral triaugle by a vertical incision. Tliese are then each secured-l 
by two pairs of artery forceps, and the vessels lUvided between thftl 
two; the lower ends are ligatured, but the upper ends are turned uj^ 1 
wards, and left till Hie MMiputiition is finished (lig. 421). 




DlnrHcntattan it Uw tilp <.br the circular mriliodi. 



I. After tliu i-lastic liyutur.; li;is been rejuoved uini nil tlip blee. 
arrested, « kLife is jmislied 5'"' iibove the t(jp of the great troehanter 
on to the head of the femur, and eniTied dowu over the middle of the 
great trocbaiitoi- to the eircular iiu'isioti. dividing throughout tlie soft 
parts down to the bone (DrEt-FENBAcn). 

5. The operator seizes the stunip of tlie femur witL ii strong ])air 
of forceps, and while the edges tif the vertical incision are sepurat^-d 
by an assistuut, be strips the periosteum from the bone with the raapa- 
tury, till he comes to the attachments of the muscles ; these must lie 
separated from the bone with a strong knife. 

6. When the bone lius beeu in this maimer exposed up to tlie 
capsule, the joint is opened as described above, and the head dislo- 
cated (tig. 432). The haemorrhage at Ibis part of the uperiitiim is 
generally insiguiticant. 




Vig. 4^3 sliuus tlni Jippwiniiio 
nf tLo stump. 

7, If the niiisflos iiro Inrgelj 
(lcvelo[]ei], tlic double circular in 
cisioii uuii 1)0 umpluyml iiistcjiC 
nr the single; ur a lai'i^e >intei-ioi 
Hup con be formed, uiid the soi) 
purls divided behind by u uir- 
i-tikr incisiun beltiw the glutettl 
Culd. 

8. ir lliern urt) not sufficient 
'jul't piirts oil the Jiritcrior aspect, 
!i luryti tliip cuQ ulsii be furmt'd 
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iVoui the tissues hehinil (von LANOE»itECK), and il ti'ausverbu iucisiou 
made iu i'rout below Pimimrt's ligiiniviit. But then a stout draiuage 
tube must be pushed in towards tUt- stumps of tUu divided psoas and 
iliaeus, which roU-iict into the cavity of pelvis, so ihut thei't; may be 
110 retention of pus. 

5. Reatnputation. 

I. If in ati umi)utation sufficient a<ift i)art5 have iiot been pre- 
stn-vcd (to cover the cud of the boue), or the soft parts have reti'acted 
(luring their Iicaling in cousuqueuee of an inHiinimatory swelling (ostitis), 
or been destroyed by gaugreue, a so uilled ciiiiictil stump is formed 
(Hg. 424), that is, the eud of the bone projeets so ftu- i'orwivrds, that 

Fig. 424. 





Conicil ttunip. 

cicatrisation is never coriipk'tely accomplished (ulcus prominens), or 
the thin cicatrix, which is at last produced, breaks out again, as 
soon as the patient begins to use a wooden stump, or an artificial leg. 
The stumps, whicli are left after frost bite or a bad burn, arc generally 
in a similar condition. 

2. Formerly in such cases the linjh was amputated again higher 
up, or an attempt made to cover the cicatrix by ''skiu grafting". But 
the former is generally unnecessary, and as dangerous to the life of the 
patient as the>tirst amputation; wliile the latter rarely yields a satis- 
factory result, because the skin on the extremities is not veiy suitable 
for plastic operations. 
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3. A subperiosteal excision of the end ol* the bone is much more 
satisfactory. The cicatrix or ulcerated surface on the projecting bone 
is freed from the tissues by an incision carried round with a strong 
knife: the soft tissues are then divided below or laterally (avoiding 
the part where the large vessels and neiTes lie) down to the bone, 
and the periosteum peeled back from the bone with the rasi)atory far 
enough to allow a sufficiently large piece of the bone to be removed 
with the saw. The haemorrhage is generally very trifling. A drainage 
tube is introduced as far as the sawn surface of bone and the wound 
closed with the interrupted suture. It commonly heals by first intention, 
and the result is a good stump completely covered with soft tissues. 

4. If the first amputation has been made in the neighbourhood 
of a joint, then the subperiosteal disarticulation can be employed iu 
the same manner (cf. lig. 422). 



F. EXCISION OF JOINTS. 

I. GENERAL RULES FOR EXCISION. 

1. The principle of excision is to remove injured or diseased 
joints with as small a wound of the soft parts as possible. 

2. The division of the skin and muscles must therefore be made 
by preference in the long axis of the limb, and any injury of the 
larger vessels, nerves, and tendons carefully avoided. 

3. The preservation of the periosteum with all the tendons and 
muscles attached to it in the neighbourhood of the joint (subperii>steal 
excision, von Lanoenbeck, Olmku) is of great importance both during 
the period of healing, and for the subsequent functions of the limb, 
and must therefore always be atti^mpted. The operation is difficult in 
recent cases, but easv in older ones. For this reason in the excision 
of individual joints the older method is here described. 

4. To preserve the periosteum, it must be cUvided in the same 
direction as the skin, and be peeled oH' from the bone with the sotTt 
parts by means of blunt instruments such as the raspatory (fig. 425) 
and the elevator (fig. 420). 



LINGENBECK'S Inllnmenti. 



I Fig. 429. 5- The fibrous capsule, tlie 

- liKaments, and the insertions 

nf musdes cannot thus lie lilie- 
rated from tlie boue witli 
blunt instruments, but must 
1)6 divided from tliem by in- 
cisions, carried at riglit angles 
ti) the bone, with stnmg sbiirt- 
bladed knifes (fig. 429). They 
are however always left con- 
nected with the adjoining pe- 
riosteum. 

6. In this opemtion tlie 

knife mu.st therefore be cim- 

'""• stantly changed fur the blnnt 

elevator, and the work done 

as tenderly aa possible so as 

s«TRE's «i«vaii>r. Hot to bruise or lacerate the 

periosteum. 

7. After the articular pxtremities have been thus atripi)pd of their 

pM'io3teum, they are forced out of the wound, seized with powerful 



fcirccps I'tig. 4:H— 433), and remoTed witt a aaw (_lig. 434 — 439i, 
Pig, 431- ^S *33. Fig, 433. 




FERGUSSON-S lion Imctpi. FARlBCUrS Clolch lorcep*. 
Fig. 435. Fig. 43V. 



Melacariial $» ■ 




SZYMINOWSKT'S eidilon UH. 

iloiii;? wliicli tlio soft imrts. must be 
retracU-d and protocted hy means 
..f blunt honks (rtg. 440 and 441), 
sliftr|J hooks {lit;. 442). nr by a strip 

1)1' leather i>r tin, 
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Pig. 442. 



?'.£.443. 




) 



*- If A pardon Af an arti- 
oalar exinemitr has lieen shot off. 
it can be ^iz^l with L.ucgexbeck^s 
<^harp hi H»k i fig. 443 ) ainl dra vu 
>>ut of the waun(L If it has been 
shatteivd. the separate fragment^ 
:ire >ei2eil with the friree|»s and 
i-xtraetetL 

9. Since the reptxKluction of 
a jiiint is nsuallr most complete, 
when i»nly a part of the joint is 
roniiivrtl, it is adrisjilile. when 
the injury i»f an articuhir extre- 
mity is very extensive, to remoTe 
'•nly the injured |mrt, and to 
leave the rest intact ({mrtial ex- 
ci**i«in"). 



SMirp bwic Imcv. 



VOUUIAIIW'S 
%hmp retractor. 



10. Mo>t excisions can be jier- 

t'nmied with jrreat advantage by 

thi* 1»I<MMlIess method. After the 

(4»erati(»u is tiuished, all the 

blet-diim vessels must be carefullv 

lij^atnred. before the wound is clo>ed: otherwi-He secondary haemorrhage 

easily arises, for which the dressing may have to be taken off, and 

the wound disturbed afresh. 

11. In the after- treatment success depends bef<»re every thing else 
u})on avoiding the retention and decomjMisition of the secretions of the 
wound, and upon the immobilisation i»f the limb. 

12. llie rigid ruU^s of antiseptic suigery can in recent cases 
be employed witli the most perfect success. Ih* this treatment the 
nvhcde wound frequently heals quickly and with exceedingly little sup- 
puration. 

13. If the joint is already suppurating, then all the cavities of 
tlie wound, before it is closed, must ))e most carefully washed out 
with chl(»ride of zink, or strcmg carbolic solution, or with dilute hydro- 
chloric acid (1 ])er cent). In every case a free escape must be prc»vided 



fitr tlie socrotinns of tlio wound hy tlio intrndnctidn of a sufficiently 
stout (Irainiigc tube to the bottom of the wound. The rest of the wound 
can then be closed with sutures. 

14. The various dressings and appliances which have been described 
above (vide the di'ossing of wounds), are used to imnmhilise the 
limb. It is to be observed, that in the rigorous antiseptic treat- 
ment carried out by Lister the neighbourhood nf the wound must he 
left exposefl for tht! application of the dressing to a greater extent 
than in the ojien metliorl of treatment, which of course can gene- 
rally finlj take place at the ejqjense of the immobility; but in tiie. 
antiseptic treatment a little movement of the excised limb at the 
change of dressing is nsually less injurious, than in other methods of 
dressing. 

15. A windowed plaster fif I'aris splint is especially auitahln for 
the open treatment of wounds, while in the antiseptic treatment a 
simple splint (e. g. Strombyer-s padded wooden splint, Volkmann's tin 
splint, Beelv8 hem]ien splint), from which the limb must be raispfl nt 
the change of dressing, can generally be used without disadvantjige : 
lor besides the many layers of Lihtbr-s stiff gauze, with which the 
wound is enveloj>ed, the limb is almost sufficiently immobilised. 

IG, By the time that the excision-wounds have healed, in con- 
sequence of the prolonged rest all the joints of the limb liave usually 
become stiff, the ligaments and tendons matted togttther. and the muscles 
weak and atrophied (Inactivitiitsparalyse). 

To the ignorant the whole limb then appears useless, and remains 
even later in this unsorviceiible condition if nothing happens to 
oppose it. 

17. To uvuid this result, or to restore the joints to a heulthy 
condition, methodical passive niovementa should be begun in all the 
joints of the extremity directly after the cicatrisation of the wound; 
and at first under chloroform, if there is much pain (NErDiiRFRR's 
apolyse). 

18. The mobility of the joints of the upper extremity, especially 
those of the lingers, in which it is desirable to restore their func- 
tions as soon as possible, can be pri'sM'ved by careful movements 

AMn-A, Ihr SiirgKXiiV ttcn.lbonk. 11! 
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practised from the very commencement. This is done by altering the 
position of the joint at every change of dressing, 

19. The activity of the muscles and nerves can soon be restored 
by warm baths and the employment of electricity. Still more effectual 
for this purpose is the methodical kneading of limbs (Massage) after 
the previous a])plication of the cold douche, or the douche combined 
with sul)se(juent gymnastic exercises. 

20. If after excision the new joint remains too loose and mo- 
veable (like a fhiil), it can be improved by a supporting apparatus. 



II. EXCISION OF THE LOWER ARTICULAR ENDS OF THE RADIUS 

AND ULNA. 

By lateral incisions. 

1. A longitudinal incision, dividing the skin and beginning just 
below the styloid process of the ulna is carried upwards on the inner 
side of the ubia for 4 — 5*""* (fig. 444). 

Fig. 444. 




Excision of the lower ends of the radius and ulna. 
liOrKCBUY'S latora] incislonn. 



2. The periosteum is divided in the same direction between the 
extensor and flexor caipi ulnaris, and reflected with raspatory- and ele- 
vator first upon tbe extensor side, then upon the flexor side (pronator 
quadratus) as far as tlie interosseous ligament (fig. 445). 




1m 



k.'V-ll 



itrippod is (livii)c<l bolow tlic upper 
ip wnw. nr n j^trons puiv "f putting 



3. The poi-tiiin > 
angle (if the i 
hnno foreeps. 

4. The piece is then seizi-d with ii pjiir nf ni'ci'usiK Torceps, twistetl 
nut nf tlio woun<i, ami liberiited by dividing the Hk- laternle iiliijirc and 
the Hk- accBKSorium rectum (fig. 44(i and 447). 

i». A second I'mgitmlinal incision, dividing the skin, and beginning 
,juBt below tliP styloid process of the radius, is Piiiried upwards fnr 
i^ — 6"™ on tile outer side of the radius. 

6. The tendons nf the extensor brevis pnllicis (primi internndii 
linllicis) and abductor longux poilieia (extensor oesis metacftrpi pollieis), 
which run nlili([iiely nver the radius, are drawn towards the ihjisuni, 
while the hand is rorcibly extcudeil npnn the forearm (dorsal Hexion) 
|Hk.44S). 

10" 



245 

7. The l.fiiildii of thf supinjitnr Im 
attiicliiiient I'nmi the styloid [jroi't'ss n 



i (tig. 449) is divided at its 
le i'adiuf>, the ptTiosteuiii is 




:tcnilcd< (HENKE>. 



divided in the directiun of tlie wiiuiid, mid liberated with raspatury, 
elevator, and knife without sejiarating it from the Bboaths of the tendons, 
iirst uiHJii the extensor side, then on tho flexor sidu (pronator (jua- 
dratus), till the soft parts am be lifted all round from the bone for 
3—4'"° above the ai'ticular surface. 

8. A broad spatula is placed between the bone aud tlie periosteum 
on the Hexor side, to protect the soft parts ; and whilst the periosteum 
and the soft parts are drawn upwards on the extensor side by a similar 
spatula, or a retractor, the lower end of the radius is sawn off with 
a key-hole saw, ur a tine excision naw (tig. 450). 




9. Tilt aiiwii piece in hfi 
luiil. luifl trci'd from tlic 1 




witli bdiie furccps, druivn <.>iit 
by dividiDg the wipwular uad otliei" 
iigumeiits of tlio joint (lig. 
lftt«ra]e ladialc, lig. rhotn- 
butdiium iitid lig. uucesiiu- 
lium iibliquuni, fig. 446 and 
447). 

f^"- 10. If tlio luwei' ends 

uf tlie I'iidiiis and iiliigi alom- 
aro injured or diseasL'd. Uie 

L™,^ wrist in left cntiiT". Hul 

even if only tine of the in- 
tercarjiiil joints uru opeucd, 
nil the carpul bones must 
be removed (with the ex- 
I'eiitioii of the triijtexitim 
anil pisiform boues), bcH;ause 
ail the joints, wliicli con- 
iieut the beptiratc uLrpal 
bones together atid (imte 
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tliera to the metacarpal bones, communicate with one another ( 
In such a case the following operation is performed. 



g. 451). 



Ill, COMPLETE EXCISION OF THE WRIST, 

With Lahoenueui'b dono-radial incieiun. 

1. The operator sita at a small table, upon which the haod is 
placed slightly adduct«d and with the dorsum uppermost. An assistant 
sits opposite to him. 

2. A cutuueous incision, begiuning at the centre of the uliiur 
border of the metacarpal bone of the index tinger is carried upwards 
for 9*° to the middle of the dorsal surface of the radial epi]>bysie 
(fig- 452). 

Fig 462 




3. The iiicisiuti is carried deeply on the radial side of the extensor 
iiidieis and without injuryiiig it»< sheath, passing upwards to the ulnar 
border of the extensor cariii radialis brevier (just at its insertion into 
the base of the tliiid metacarpal bone). Here it divides the Itgamentum 
carpi dorsalis (posterior annular ligament) between the tendons of the 
extensor jiollicis longus (secuudi iuternodii pollicis) and the extensor 
indicis as far as the epiphyseal border of the radius (tig. 453). 

4. While an assistant draws the soft parts asunder with tine 
retractors, the capsule is divided longitudinally, and togetlier with the 
other ligaments separated in the following manner from the bones. 




5, The tibruiis slitaths 
tendons of the extensor pollici 

oxteufiur earj}! ladiutis Juiigiitr ami lirevior, runuiug iu tlia groove* 
the radius, and the tendon of the supinator lougus must first oH 
be separated from tlie bones, partly with the knife and paiily witl 
elevator. 

6. In tile hiime maiuiur on the ulnar side the extensor 1 
"f the fuigers with the posterior annular ligament euulosing 
the periosteum, and the capsular ligament are liberated and ' 
inwards. 
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1'7. The radin-carpa! joint lies open bel'tiry ymi. The huiid is Hexed mo 
riit the jirticuhir surl'iifes of the hiuht ri>w of carpal bunes are exposed. 

8. The scaphoid 
Fis. 454. (itae.) is liberated from 

the trapezium (m. ma.) 
and trapezoid (m. mi.}, 
the semiluDar {l^n.) 
and cuneiform (triq.) 
from the os magnum 
(rap.) and uncifonn 
(ham.) by dividing the 
iutercuiiial ligaments, 
and gently lifted out 
with a narrow elevator. 
The trapezium [m.ma.) 

V ^QEfcw^P^TiiBBflW^ ^°*' pisifoim bones 

^^K jM^gr^KS^j^^^glJk^ can be left behind 

^^^^ ^B^M^^^r^~ '^''^ bones of 

^^^B vf^^B^ljHf ) ^^^ anterior carpal row 

^^^B fi W ^Pw ' / tire then taken out. 

^^^f f ^ ' V ' ^''^ globular articular 

^^M I '«">'- H^i liefi^ of the os mag- 

^^H iha carpii bonM. uum (cap.) is seized 

^^^^ with the lingers of the 

left hand or a paii' of vulseilum forceps: and while an assistant abducts 
the thumb the ligaments uniting the trapezium (nt. ma.) with the tra- 
pezoid (ill. mi.) are divided : the operator then tries to penetrate from 
here in a direction towards the ulna into the carpo -metacarpal joints 
by dividing the ligaments on the extensor side of the bases of the 
metacarpal bones, while an assistant forcibly Hexes the latter. The 
three carpal bones of the anterior row [trajtezoid (m. mi.), os magnum 
(cap.), and unciform (ham.)] can thus be lifted out together. 

10, Finally, while the hand is Hexed, the epiphyses of the radius 
and ulna can be forced out of the wound, carefully stripped (as described 
above), and sawn off. In doing this, care must be taken not to wound 
the radial artery as it runs over the trapezium (m. ma.) to tlie tirst 
iuterosseous space (tig. 449). 
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11. lUiriiig tlif after -ti'eatuient the excised joint must be 1 
by tint; ul' thu methods described on jtages 63 — 65. The tn-atmeu' 
exteusioii is aduptcd, as suou us passible, by fastening to all tlie liu 
strips of plnster in tbe form of a gauntlet, through tbe loops of w 
ii thin wooden istick is placed. To this stick ii weight is attaches 
means of a tine cord, which runs over a pulley. The counter-exten; 
can be efi'ected by ii Utrgt-r form of strapping, which is fastenec 
botli surfaces of llie i'urearm, and drawn backwards by a stretc 
intlia-rnbber rinj;. Tlie arm rests njinn an iiirlined plane (fig. 455] 



Fig. 4BB. 




IV. EXCISION OF THE ELBOW. 



Wit. 



I.IM 




1. The elbow is Hi'xfd to an obtuse angle, and its posii 
face jireseuted to the operator by an assistant, who seizes 1 
with one luuid and the upper arm with the other (tig. 457). 

2. \ vertical imision 8™ in length, the centre of wbic] 
along the inner border of the olecranon, opens the capsule beti 
the olecranon and the internal condyle (fig. 456). 

3. While tbe left thumb-nail ikaws the soft paiis forcibly low 
from the internal condyle, a small knife completes the aeparutloi 
bhort incisiiins at right jingles to the Ixjue; till the epicundyle is 
posed and projects out of the wound (fig. 457). During this part o| 
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opemtinn the tVirejicm must be imn'L' iuitl i 
The ulnar nerve lies in tlie niiildle ui' tlje 
not seen (lig. 458). 

Fig. 458. 



Kire Hexed by tlic? aasis 

reiieeted soft part^-^ 




4. Hy ;i NeiiiieiiTular iui'ision below tlie iuteriiiil rondyle 
internal lateral ligiinient is divided eloac tn tin.' origin ol" the H 
muscles (tig. 459). 

5. The arm is again straightened, and im iiieisiun carried U 
versely over the oleiTanon from the lower border 'if the external col 
to tlie centi'u of tlie first incision (fig. 456). 

6. The jieriosteuni at the back of the ulna is raised fi-on 
iimer border with the elevutor, and left continuous with the te 




Ligaments of the right 



(if the triceps; the latter must be separated from the tip nf the 
olecranon with the knii'e. 

7. Both flaps are pushed outwards over the external condyle, 
and the joint opened; a few incisions between the head of the radius 
and the humerus divide ttie external lateral and firbieular ligaments 
(fiS. 460). 

8. Tlie joint gapes widely open; the .irtii'ular end of the humerus 
is seized with a pair of hone forceps, and sawn off at tlio margin of 
the articular cartilage. 

9. By !in incision upon the coronoid process of the tdna the upper 
fibres of the insertion of the braclUalis anticus are divided; the ole- 
cranon is then seized with the forceps, and the articular surface of 
the ulna, as far as it is rovered with eartilaRp, renioved with the saw. 



10. The head of llu' 



* also sawn 



oir. 
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11. Afti'i" the liaoiiiorrliafic lias been arrestal, tho traiisvpisi 
rision is iiiiitKl I)v the iiitdTU])t('tl suture, but tbo vcrticjil imp 
Jit its two extremities. A stinit drainage tiilie is brought out thn 
the eeiitre. of the wouml. 

12. One "f the various I'orms of ajiparatiiK dcscrihod on ji 
Ii8 — 74 is usetl to keep the arm in the proper position. IiosKKit 
posiil*, to j)Ia»e the arm for tlu' first few weeks in tlio extei 
position, is rcasoiuilile ami deseiTes every cousi<ler!itinn. 



V. SUBPERIOSTEAL EXCISION OF THE ELBOW. 

Witli IiANiitNiiEc'ij'H Hiiii|i1c Ktrtii^lit iiiririion. 



An ineiMioii 8 — 10'"' 
the joint somewhat tii 




I length is niiiile over the oxtciisor 
tin' inner side of the middle (if tlie 
eranoii. beginning 3 — 4"" aliovo 
tip of the olecranon aii<] tcrininfl 
j)._(^ini licldw it at the posterior Imi 
of the nliia. It jwuetrates tlirougl 
the length of the ineisiun tlirv 
museles, tendons, and pcriosttMiiii i 
down to tlie hone (fig. 4(il). 

2. The (H'riostenm is first ol 
peeled oH' with raspatory and t>lev 
towai-ds the inner side, and tho ii 
half of the temhm of the trire|w 
getlier with tin' periosteum is div 
(liv short parallel and hnigitiidiniil 
eisions always directed against the hi 

3. The soft j.arts, roverint? the 
tenia! i-onilyle antl euehisintj tlie ii 
ii.rve, are drawn liy the left thu 
nail towards tin- tip of the oiiieom 
and liberated hy turvwl ini-isioiis 
lowing closely upon one another 
always u)>on tin' hone, till tho 



• lti<' rrMi.-li.'M .!.■« S.-lil..tt.-i-j:.'lMik.'s n-M-h KllUi^'ni 

itnitulat.iry ml.Irrss at fW wli'liriiti t tlu' liriirlli 

SMiamrH .ii«.-t..r's ,],-ffin: l.y \V. K.iskh. Aiiril H. IsTi!. 
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fondyle is completely pxposoil. Tiit- hist incisions ;iro cjirrioil ruuntl 
this pniminence, ami sepanite tlif orijtins of the flexor ninsdes us well 
liS the internal lateral ligament from the humeriiB, without howevei' 
(listurhing their connection with the periosteum. 

4. After the liberated tissueK have been brought back to their 
former position, the outer part of the tendon of the triceps is drawn 
outwards, and separated from the olecranon by short incisions, imt 
left connected with the periosteum on the outer side of the ulna, which 
together with the anconeus is raised from the bone. 

5. The fibrous capsule is Uberatcd from the margin of flip ailicular 
surface fif the humerus by incisions following closely upon one another 
and directed against the bone (first at the trochlea and then at the 
eminentia capitiita), till the external condyle appears. 

G. The external lateral ligament and the origin of the extensor 
mUBcles are then sepjirated from the external condyle in such a manner, 
that all these parts remain in connection with one another, and witli 
the periosteum of the humerus. 

7. When the external coiidyh' has thus been freely exposed, the 
joint is forcibly flexed, and the articular surfaces forced out of the 
wound: these are sawn off one after the other, as described in the 
preceding chapter. 

8. If it is necessary to remove the ulna below the coronoid process, 
tlie upiier fibres of the insertion of the brachialis anticus must be 
divided, without destroying the connection of the tendon with tlie 
periosteum of the ulna. 



VI. EXCISION OF THE ELBOW. 

Ilnms liiliTal incisions. 

1. A longitudinal iiiinsimi, 2"" in length, exposes the internal con- 
dyle: a curved incision below this prominence divides the internal 
lateral ligament. 

2. A longitudinal incision on the outer side of the joint, 8 — 10™ 
in length, passes over tlie external condyle and the head of the radius. 

3. Tlie soft parts are retnutcd, and the externa! lateral and or- 
' bicular ligaments divided. 
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4. The head of the radius is exposed and removed with the key- 
liole saw. 

5. The insertion of the capsular ligament is liberated in front and 
behind, first from the border of the capitellum, then from the trochlea. 

6. By adduction of the forearm the humerus is forced out of 
the wound; by tliis movement the ulnar nen^e slips away from its 
posterior aspect. 

7. The articular surface of the humerus is removed with the saw. 

8. The olecranon is exposed and sawn off. 



VII. EXCISION OF THE SHOULDER. 

With liANtiENBKcKs aiitcrior vortical incision (older method). 
Fig. 462. 
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Excision of the shoulder. 
With LANfiENIiEC-K'S ftiitrrlor vertical iuclslon. 



1. The patient lies upon his 
hack, with the shoulder raised 
upon a pillow ; the arm is held, 
so that the external condyle of 
the humerus is directed forwards. 

2. An incision, beginning 
at the anterior border of the 
acromion, quite close to its arti- 
culation with the clavicle, and 
running for 6 — 10^™ verticallr 
downwards, divides the deltoid 
muscle and reaches the c-apsule 
of the joint and the periosteum 
(fig. 462). 

3. The muscle is retracted 
on hoth sides of the incision: the 
tendon of the long head of the 
hicops is seen lying within its 

sheath (fig. 4(53). 

4. An incision along the outer 
side of the tendon opens its 
sheath; the knife is directed VLf- 
wards with th(» hack of the blade 
in the hicipitnl groove, and divides 




the whnlc leriglli of tlie sliratli t<i- 
gether with the capsular ligament ujj 
to the acromion. 

5. The tendon of the biceps is lifted 
out of its groove, and drawn outwards 
with tlie blunt retractor. 

0. While the assistunt rotates the 
ai-ni outwards, a ciuTed incision, with 
a strong knife placed at right angles 
upon the bone, is carried round from 
the opening in the joint over the 
leaser tuberosity, dividing the eai)su- 
lar ligament and siibscapularis muscle 
(fig. 464). 



Pig. 464. 



The ten don of this long head of the 




7, The arm being again rotated inwards, the tendon uf the biceps 
is also drawn inwards over the head of the boue. 

8. Tha knife ia again carried round in a larger circle over the 
greater tubeiosity, and divides the capsule together with the insertionB 
of the supraspinatus, infraspinatus, and teres minor (fig. 4(>5 and 466). 

9. The head of the humerus is forced out of the wound by pressure 
from below, seized with forceps (Faiiatkeup* clutch-forceps are the best) 
(tig. 433 and 437),. and after the posterior insertion of the capsule has 
been divided, removed with the key-hole saw (fig. 468). 

10, Wlien the head of the humerus is separated fi-om the dia- 
phyHis by the bullet, it must be drawn forwards and fixed by a sharii 
hone-hook (fig. 443), or by a bullet-screw (fig. 50S). If it is shattered 
into many pieces, the fragments can be separately seized and removed 

£marth, Iha SiireeoB'* Budtioiilt. 17 
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Pig. 466. 




FARABiEUPS iDtccpi. 



SiHlng on (he lieaa ol IKe humor 
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with forcppw .ind blunt -poiiiteil (tig. 4G9) ov probe - iiiiui toil (fig. 470) 
bistiniry. 

Pig. 469. 



I 11. Alto 



Bliinl- ptlnled bitloHry. 
Fig, 470. 



Prsbc-poJuM kittonrr tar excltian. 



After tlie liaeniiirrliage iuis been arrestpil, a stout drainage 
tube is jilaced in tbo glenoid cavity, and the lower end brniight out 
llinmgh an opening, which is made in the skin {if there he no gun-shot 
wound there) behind the wound (on the inner side of the latissimus 
dorsi). 

13. The wound i» then closed witli sutures, Uie aim phiced in 
a Kling and supported by a Strometkr's cushion (Hg, 164, page 77). 

13. As soon as the healing process commences and the fever has 
disappeared, the patient may bo allowed to walk about and resume 
a little movement of his hand and elbow. 

14. After this method of operiiting, a loose Joint is generally 
formed, with ilisplai-emeut of the end of tlie humerus towards the 
thorax, or a feeble articulation with the coracoid process. A free 
active movement is produced much sooner, if the connections of all thu 
muacles, surrounding the joint, with tlio capsular ligament and the 
periosteum of the shaft are retained. This is tlie aim of the following 
method. 



w 



VIII. THE SUBPERIOSTEAL OR SUBSCAPULAR EXCISION OF 
THE SHOULDER. 



— 4. as in the preceding operation. 
The periosteum is divided with the hone knife along the inner 



border of tlio bicipital groove, and i 
clcvati-ir IViini the lesser tuberosity. 



— -? 

>f tlic sJH 
1 from ffi^ 



6: The tendon 
scapulnris is peeled 
bone with knife and tootlied- 
fnrcqis, without separating the 
fibrous capsular ligament tj-rar 
the liberated periosteum. Dur- 
iog this part of tlie o|>erati(>ii 
the humeruH luiiet be alowlj- 
rotated nutwards, and as it 
becomes more and more libe- 
rated, the knife is frefjucnlh 
changed for the elevat^ir. 

7. The ana is rotated io- 
wardo again , the tendon of 
the biceps lifted li-oin its 
groove, and slipped over 
bead of the bone to its ii 
aide. 

8. The periosteum on 
outer surface of tbe neck nf 

the liunienis togpthfr with the insertions of the supraspinatus, infra- 
Hpinatus, and teres minor into the great tuberosity are detached in 
tbe same manner its in 6. This preservation of the periosteum i* 
rather difficult io primary excisions, because it is usually so thin, 

9. Tbe head of the humerus is forced out of tbe wound and saini 
off as in the preceding opei'atiou. If only the head above the tuben>- 
sitieH is to be excised (which always gives the best result), there cjiti 
be no question about detaching the periosteum. Ueginutng from tbe 
interior of the joint the muscular attachments are peeled off fi-om the 
iKine as far as is requisite: care is taken tliat they are not divided 
transTCrKely, but that their connection with the bone below is prescrrwl. 
But since the head cannot tlien be forced out of the wound, it must 
bo removed with a tine key-hole saw, or with the chain saw. 

lU. 'i'he remaining steps of the operation are the same as in llie 
preceding. 
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Pig. 472. 



IX. EXCISION OF THE GLENOID CAVITY. 

1. Bone is only removed from the scapula in excision of the 
shoulder, if this bone also has been injui'ed by the bullet. But if the 
articular surface of the scapula is alone shattered and the head of the 
humerus is uninjured, then only the former need be sawn off. 

2. If there be no gun-shot wound, as there generally is, to indicate 
the direction, the joint is most conveniently opened by the following 

method. o » i • • • i • i 

6, A curved incision, wluch passes 

round the posterior border of the 

acromion and divides the fibres of the 

deltoid, exposes the posterior and upper 

surface of the joint (fig. 472). 

4. From the centre of this incision 
the knife is carried down to tlie po- 
sterior and upper margin of the glenoid 
cavity, dividing the capsular ligament 
upon the middle of the great tuberosity, 
in a vertical direction between the ten- 
dons of the supraspinatus and infra- 
spinatus, and at the same time di- 
viding the skin and the deltoid muscle 
in the direction of its fibres. 

5. While the soft parts are forcibly 
separated with retractors, the tendon of 
the long head of the biceps is libe- 
rated from the margin of the glenoid 
cavity, and the capsular ligament to- 
gether with the periosteum from the 
neck of the scapula; the latter is suf- 
ficiently exposed to remove the ar- 
ticular surface with the key -hole saw, 
or to liberate the fragments of shattered 
bone with the knife. 

is the same as in excision of the 




Excision of the glenoid cavity of the scapula. 



6. The after - treatment 
shoulder. 
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Ptg. 473, 



X. EXCISION OF THE ANKLE, 

Ii.iMJEMiiLt s subppritixtL'al upiTittioD- 

1. TLl- foot is placed uiion its inner side and a vertical incision, 
in It'iipth, is carried down iiloiig the posterinr border of I 
lower end iil' the libnla. Tliis 
tinion turns round at the 1 
the external tnalleolus furm 
a 3<.rt of hook, and follows 
anterior border fur 1-5™: 
penetrates tliroughout the wIk 
length of Ihe incision right dow 
to the bone (fig. 473). 

2. The |ieriosteum , togethei 
with tile skin, innticles, and ' 
I tl of the tendoiia upon the anterior aud posterior surfaces are lib) 
r tel tio] tl e bone, till at the upper end of the iiicii^ion a key-hole o 
I n tw lu be carried behind the fibula (fig. 474). 

NB Til *L bQi of the tendou i>r th? percinaenu longus tutist nut be injured. 

Fig. 474. 
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3. The fibula is sawn through; the piece is then seized with ne- 
crosis forceps, drawn slowly but tirraly forwjirds, and separated from 
the interosseous ligament (tig, 475). Finally from within and from above 



Fig. 475. 




R«n»vfig th* low«t end •! Hm Mvlft. 



the lig. malleoli ex. post, (transverse ligament), the lower very firm 
end of the interosseous ligament (fig. 476), and the three strong liga- 




UginiMt* ol th* mkK (from MliMf. 



mentti (tig. 477) (lig. talo-tibukre anticum and posticum and the external 
lateral ligament) are divided close to the malleolus. 




4. The foot is placed upon it 
outer side and a seinilitntu' in-' 
cision, 3 — 4™ in length, is car- 
ried round tlie lower border of ] 
Ihe internal malleolus (fig.478): 
from the centre of tliis wouiid a ' 

Tig. 47a 




vertical incision, b"" in length, ascends upon the inner side of the J 
tibia (anchor incision). 

5. Tlie incisions penetrate through the periosteum to the bonOi'l 
The periosteum is ruised in two triangular flaps, with the skin {Tom I 
the inner surface, with the tendinouis sheaths of tlie oxtensors from'] 

Vlg. 470. 
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rig. 480. 




LI|llllMlt 



the itnterior siirlauf, 
and with the tendinous 
sheaths of the flexors 
from tlie posterior sur- 
face of Hie tibitt, and 
finally the internal la- 
teral ligament is divi- 
ded from the extre- 
mity "f the malleolus 
(fig- 480). 

(j. Tlie tibia is sawn 
through at the upper 
I'ud of the vertical inci- 
sion with II key-hole or 
chain saw (in an ob- 
lique direction on ac- 
count of the limited 
space): the piece is seized with necrosis forceps, and while the elevator 
from above pushes the periosteal surface nf the interosseous ligament 
away, it is slowly twisted out of the wound, 

NB. The preservation of the intero!«i<xni8 memhraiii- is- very important for tbe 
regeneration of the bone (LiitDENRerii). 

7. The bone is now only held fast by the anterior aud posterior 
attachments of tho capsular ligameut. These are divided with the 
knife i iu doing which the tendon uf the tibialis posticus must not be 
injui'ed. 

8. II' the operator wishes to remove the upper articular sui-face 
of the astragalus, it is done with the key-hole saw, which works in 
the direction of the semilunar incision from before backwards, while 
the foot is steadied with two hands against the table. Langendeck 
advises the upper articular surface of the astragalus to he sawn 
immediately after tbe removal of the tibula from the first incision, 
but to he taken out only after the removal of the tibia with the 
elevator. 

9. After the haemorrliage has been arrested, a btout drainage 
tube is drawn through the lower part of the wound, which is closed 
except at this spot with sutures. By one of the methods described 



oil pageK 83—86 thu limb is tixod iu midi u uiamier, tliat tlie Coot i 
kept at viglit angles with the leg, and the iieriotiteiil cylinder stretcbef 
out to its uatiiriil length. 



XI. EXCISION OF THE KNEE JOINT. 

1. With the knee tlexed to a right angle, an incision is citrriee 
(tig. 4K1) from the posterior border of one condyle to the postcriorB 
border of the other, in a curve imniediati^ly above the luberele of th»l 
tibia. This at onee divides the li(jaiueutum patellae and the auterioi 

wall of the capsule. 



FiB- 481. 



Fig. 482. 




■ntarior ciin«a inclilon. 



2. Whilst 
ligaments and 
the femur; the 




the leg is still more strongly flexed, the two laterl 
then the crucial ligaments (fig. 482) are bf])arated from" 
joint gapes widely open. 




3. The iKJsteriur jjart of the uapaule ie cai'ct'uUy separiited from 
tire femur, which is then pressed forward. The whole, of the cartilage 
is sawn off in a direction parallel with its lu'ticular surface. 

4. In the same manuer the articular surface of the tibia is 
removed with the saw, without injuring the fibular joint, which does 
not aa a rule communicate with the knee joint. 

5. The patella is carefully liberated and separated from the qua- 
driceps extensor. The upper synovial pouch must also be disKected 
out, if it is inflamed or has undergone degeneration. 

(j. Both articular ends can he conveniently bored (tig. 483) obliquely 
through in many places by a. fine drill with an eye at its point, and 




fastened tngether by silver wire or strong catgut ligatui-es. 

7, After the haemorrhage has been arrested, a stout drainage 
tube is placed behind the bones across tlie wound, and brought out at 
the angles. The rest of the wound is carefully united with sutures, 
and the limb well adapted and fixed by one of the methodh described 
on pages 90 — 93. 



XII. SUBPERIOSTEAL EXCISION OF THE KNEE JOINT. 

With Lu<a£ii8Ei;K'ii cDrvi.>d kteml indaiuii. 

1. On tlie inner side of the extended joint a curved incision 
is made, 15 — 18"° in length, with the convexity backwai-ds over the 
posterior border of the internal condyle. It commences 5^-6™ above 
the patella at the inner border of the rectus femoris, and terminates 
5 — g™ below the patella on the inner side of the crest of the tibia 
(fig. 484). 



UINCENBECK'S 



2. The vastuej interims lies in the uj>ijpr part of the wound, and 
below it appears the tendon of the adductor magnim; the tendon of 

the aartoriws is visible at the lower part uf the wound: these tcndom 
must not be injured (tig. 485). 



lendont ol Iha knea jaint (innar alSa). 

3. The internal lateral ligament is divided in the line of the j 
and tlio insertion of the capsule separated from the uuterioi 
of the internal condyle as far iip as the vastus internns: in i 
niamier the internal alar ligament is detafhed from the anterior bort 
of the tibia as far as the middle line (fig. 48G). 
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Ll|iniantf gf Bn right kn«« Jeini. 



4. Tlif knee is fiexed, and wliile it is being again slowly cxtemlod, 
the patella is dislocated outwards by pressure applied with some force. 

5. The crucial ligaments are divided: to separate the posterior 
crucial ligament from the spine of the tibia, the latter must be ro- 
tated outwards. 

6. The external lateral ligament, with the corresj>onding part of 
the capsule, is divided by a semilunar incision, which is carried a few 
lines below the tip of the external epicondyle (fig. 487), 

7. The joint gapes widely open; the posterior part of the capsule 
is divided; the articulai' ends of the femur and tibia are forced out 
of the wound one after the other and sawn ott 

8. If tlie operator wishes to remove the patella, the edge of its 
coi'tilaginouB amface is cut oflf all round with the- knife, anil tlieii 
liberated with raspatory and elevator from its periosteum, so that the 
latter may remiviii cnnner'ted with tlic li>rame]Ltuni patellre and the 
extensor t<.'iidon. 
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Before the wound is clnsed, a strong drainage tube is bronght ( 
at the mo^t dependant point A small counter -opening may be < 
venientlj- made on the outer side, from wliich the other end of t 
drainage tube is made to project. It is also neoful for paiising i 
di-ftiiiage tube through the iip|»er Kynovinl pouch. 



XIII. EXCISION OF THE HIP JOINT. 

With poHierior curvcii infision (ANTiiuMt Wjhtii), 

1. 'I'lie patient is placed upon tlie henltliy side, !ind the ii 

wliicli commences midway between the anterior superior spine of t 

ilium and the great trochanter, is carried in a curve round the top (| 

the Litter and down tlie posterior border for about 5™' (fig. 488). 



PiB- 489, 
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With a strong short knife the tendinous attachments of the 
ghiteus iiiedius and luininins, obturatur, pyriformis, and quadratus 
femin'is (fig. 489) are separated from the trochanter, and tlie tnitsoles 
drawn aside with retractors, till the posterior and upper surface of 
the neck of the femur and the margin of tlie acetabulum are visible. 

3. Tlie joint is opened by an incision made with some force 
along the margin of the cartilaginous rim; tlie thigh is flexed and 
addiicted, and with a cracking noise the head starts from the acetabulum. 

4. With a narrow knife, which penetrates from behind and the outer 
side into the acetabulum, the liganientum teres is divided against the 
head of the femur : the latter is then completely freed from the 
acetabulum. 

5. The soft parts are protected by a broad spatula, which is 
pushed behind the neck of the femur; the neck is sawn through with 
a key-hole or chain saw, while the head is fixed by necrosis forceps 
(fig. 490). (See the fui-tlier particulars in the following operation). 

Pig. 480. 
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XIV. SUBPERIOSTEAL EXCISION OF THE HIP JOINT. 

With Lanoenbeck'8 longitudinal incision. 

1. With the thigh semiflexed (at an angle of 45®) a straight incision 
is carried from the middle of the trochanter in the long axis of the 
thigh for about 12*^"\ in a direction upwards and backwards towards 
the posterior superior spine of the ilium (fig. 491). 

Fig. 491. 




Excision of the hip joint 

LangenbeCK'S longitudinal incision. 



2. The incision penetrates between the fibres of the gluteus maximus. 
and divides the fascia lata and the periosteum of the trochanter. 

3. While tlic edges of the wound are forcibly separated with 
retractors, all the muscles, which are inserted into the great trochanter 
I on the anterior surface the gluteus minimus, pyriformis, obturator in- 
ternus, and gemelli (fig. 492), on the posterior surface the gluteus 
medius and quadratus femoris (fig. 493)] are liberated from it with the 




Upper Hid at lh« tJgtrt famur trilh Iha nmculM' attKlimenti (from befor*). 

knife; in (loing which an endeavour is made carefully to preeetre their 
connection witli the fascia lata and the periosteum. 

Fig. 493. 




Uppar aa< ol 



4. With a strong knife a longitudinal incision is carried with some 
force upon the neck of the femur, and frequently repeated, till the 
tough fibres of the capsular ligament and the periosteum are com- 
pletely divided. 

Cnwrci, tbe Bantea't IIiindbMll. 18 
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Pia. 494. 




5. From this incision, hyll 
alternately using tlto ele- 1 
vator and knife, the pe- ' 
riosteuni together witli the 
capsular ligament and thea 
insertion of the oMuratoi 
externus is separated allV 
round from the neck of Uiftj 
fpmur (fig. 494). 

G. The cartilaginous rim 
is then divided, and a pieca4 
removed with the knife on j 
botli sides of the incision.J 

7. The limb being u 
adducted and rotated 
wards, the head of the femtu 
starts frnm the acetjihulun 
with A cracking sound, 

8. A loiig narrow knife is introduced into the joint from thi 
posterior and outer side, and divides the stretched Ugamentuni 
by an incision carried inwards and forwards against the head of t 
femur. Whereupon the entire, head can be protruded from the woun 
and, as above described, aawn oflC 

9. If the neck of the femur is injured by the bullet, the het 
must he fixed and manipulated with excision forceps, a sharp hook, 
a bullet- eoc tractor (tig. 508J. 

10. If the great trochjinter is also injured, a piece of it must 1 
removed with the neck by an oblique section of the saw. 

11. After the haemorrhage has been iurested, a stout droiui 
tube is laid in the acetabulum and brought out through tlie cen'tre.ad 
the wound. The rest of the wound is closed with sutures, 

12. An extension is then immediately applied (page 101), and t 
counter- extension elfected by raising the end of the bed. 

13. In the after- treatment, it is most difficult to change the dressiq 
without putting the extension out of order. 



14. This can pjthor Ite accmiiplisliwl by a powt'i-fu! attemlnnt 
pliicing bis font uijon tbo bed and allowiiifj tlir patienlV hodj' to rest 
upon liis knee, till the dressing is changed (fig, 495). 

Fig. 495. 




15. Or four broad strips of aailclotb, providewl on one side witli 
loops, and on the other with straps and hiickles, are placed two beneath 
the body and two beneath the legs nf the patient : one pole of 
the stretcher is put thrnugli the loops, and on the other side the 
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G. THE INDICATIONS FOR AMI'UTATION AND liXCISION. 

The consideratioD of tlie indications does not belong strictly 
speaking to a handbook on surgical appiianceu and operations. 

If tlieii I attempt to describe here in brief outlines the indications 
for the most important operative procedures on tlie extremities, I 
jiold to tlie wishes of the judges and to that of my never-to-be-foi"- 
gotten father and friend S'rKOMi;rEK. 

I cannot however omit to point out the great difficulty, wliich this 
task just now presents. The antiseptic treatment of wounds is be- 
ginning to be the common property of all surgeons, while sufficient 
experience in its employment during a large war does uot as yet lie 
before us. 

There can be no question, that antiseptic surgery must baye the 
greatest influence upon the actions of sui^eons in their treatmeut of 
wounds in time of war, and that the indications for operative treats 
ment are thereby partly reati-icted, partly extended. But it must never 
be forgotten, that it has freiiuently happened in war, that either the 
antiseptic material is not at hand, or the operating surgeon has not 
acquired sufficient knowledge or experience in its application. 

The removal of a limb is as a rule only indicated, when by so 
doing the prospect of saving the life of the wounded is rendered essen- 
tially better than by the conservative treatment. 

When a limb has been torn ofl' by heavy artillei-y or hopelessly 
sliattered, when a smaller projectile has crushed the bonoa, aud in 
addition to that has torn the large vessels and nerve-trunks, when 
gangrene has alieady set in, which threatens to spread far from the 
seat of injury, or when an acute purulent infiltration of the cellular 
tissue begins to extend without interruption towards the trunk, then 
only a apeedy removal of the limb above the limit of the dangerous 
process can save the life of the patient. 

And if this indication is clear, then the operatiim should be 
undertaken primarily, i. e,, as soon as possible, aud before the onset of 
inflammatory reaction. 
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If for some reason this is impossible, then the practice has always 
been rather to wait, till the violent reaction has passed, because ex- 
perience has taught, that amijutations undertaken at this period {itUer- 
mediate) yield the worst results. By waiting, the statistics of ampu- 
tations are certainly relatively better; but in reality more wounded 
men sink by tliis treatment than would do , if in spite of this violent 
reaction the ' amputation were undertaken, i. e., on a healthy subject 
and with a strict observance of all the rules of antiseptic surgery. 

Amputation is not indicated in gun-shot fractures of the shaft by 
small fire arms, if the si^lintering of the bone has not extended to 
the joint. 

It is the surgeon's duty, to immediately apply an antiseptic dressing^ 
and to immobilise the injured limb in such a manner, that the shat- 
tered bones remain fixed, even during the transport from the battle 
field to the hospital. 

But if a longer and more troublesome transport from the place 
of injury is unavoidable, and there is no possibility of so fixing the 
limb, that its condition will not be essentially made worse by the 
transport, then is there an indication for immediate amputation. 

This applies especially to gun-shot fractures of the thigh, wliich 
are most difficult to fix for transport: but less so to gun-shot fractures 
of the leg. 

In gun-shot fractures of the upper extremity this question is 
scarcely considered, because they can be much more easily prepared 
for transport than the lower extremity. 

Gun-shot fractures into joints are only an indication for immediate 
removal of the limb, when the large vessels have also been torn by 
the shot, because in the latter case gangrene so soon makes its 
appearance. 

The necessity also of exposing a limb, defectively fixed, to a long 
transport may also be an indication for immediate amputation, as for 
example after severe shattering, especially of the knee and hip. 

In all other cases the preservation of the limb should be at- 
tempted ; in slight injuries of joints by a simi)le conservative trecUment 
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(antiseptic clressiuga, jinniobilisiition, extension, ice), in severe csises by 
primary exciaii/a. If in spite of the i^onservative treatineut, a dan- 
gerous septiu suppuration of the injured Joint is developed, then «ecoM- 
dary excision ia indicated, if the sujipuratton has not already extended 
su far, tliat only amimtiition above tlie joint (.■oncerned can save tlie 
life uf the patieut. 



Fig. 407. 



II. EXCISION OF PORTIONS OF THE OALVAItlA. 

1. Excision of portions i.if the cranial bones may be necessary 
lo ea^lracl splitifem i>f bone or foreign bodies (projectiles, the points of 
broken awords or knives etc.), which have penetrated into the dura 
mater and brain, to thoroughly cleanse and render aseptic recent eom- 
poikml fractures of the skull, and finally to provide an escape for 
pus in the cranial cavity collected eitliur upon or beneath the dura 
mater. 

2. If there 
is :i fractured 
opcin'nji in the 
skull, and the 

dcpro.scil 
fni^nieut, as 
commonly hap- 
pens, is larger 
than the outer 
opening, the 
latter must he 
enlarged, for 
the piece of 
bone to be 
riiised and ex- 
tracted. 

3. For this 
purpose LtfEK-s 

(tig. 497} or 

Hoffmanns 

ijouye - forceps 




(fig. 498) are most convemeutly used, if the outer opening is big enoui 
to puali one blade of tlie forceps liencatli the bone. Although only | 




HOFFMANN'S sOISt-tvreept. 



N 



small piece is evur removed at ii time with these instruments trou 
edge of the traeture, yet tlie opening can be ijuiukly i-nliirged to t 
direetion. 

4. If there is not a large opening iu the skull, but only a mi 
Jissitre, which has to be widened, the gouge is used; the best iustr 
inents for this purpose are the common cari) enter's diiiiel, and ; 
wooden mallet, with which small sharp blows are dealt upon the chia 
obliquely placed u])on the hone (Bg. 499). If the opening has bet 
carefully widened, in this manner, so that the gouge-forceps can 1 
employed, the opening is enlarged with this instrument in the niHiilu 
previously deHcribed. 

5. As soon as the object, which is compressing or penetrates t 
dura mater, is sufficiently exposed, it is raised with the elevator, 
with dressing- or vulsellum- forceps, and caiefully extracted. If J 

clings firmly to the dura mater, it must not be tom out by force, 
loosened by notching the membrane. 

6. If a metal point, firmly wedged into the skull and broken i 
on a level with the surface, has to lie extracted, it can be made I 
cessible on both sides by small cuts with a g<)uge (fig. 499), and t 
seized by a strong pair of forceps, or better by a small vice, such i 
watch-makers use. 



«. ir til.' 

be Mppliuil, 



; alreiiJy i 



•july eiiliirged by i 



irid in tbe »calj), wbei-e tbe tieiiliioel 



1 penetrat 

bone, If there is no wound, it is best to make a. semicircular int 
(lowu to tbe bone, and to [leel baek llie jieriosteura with the flap ( 
the seiilp, liir enough to ai>ply the trephine (tig, 501), 



Fig. 501. 




If possible the region of tlie longitudinal and transverse sinuses 
is avoided, as well as that of the middle meningeal artery, ou arcount 
<if haemorrbage (fig. 502). 

9. To have a perfect control over the direction of the saw, the 
central pin of the trephine (tbe pyramid) is lirst protruded, and made 
to penetrate the bone : this can be more easily done, if a " hole has 
been previously bored by a tii-efond- screw, or a uommon drill. 
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. tUu tuftli 111' the saw liiivt: penetrated to the ilfpth of 



As suuii 1 

N millimetres, the pin is ivith(lra,wu into the crowii ol" the trepliine. 

I 10, TiiG sawiug must be interrupted from time to lime, partly to 

exaniine tlie depth of the groove made by tlie saw witli tlie Hut end 

I of a probe, oi' with a quill obliquely sharpeued to a puiut, and partly 

' to iree the teeth ol' the saw from bone dust by brushing and washing 

I with carbolised water. 
■ II. If the bone is completely cut 

■ Fts- 503. throngli at one spot, the teeth of the 

H 4 ti'ephiue must not here penetrate any 

V 1 » deeper, but (by inclining tlie crown) 

I A 3 be made to press only at the place, 

M \i * ''^1 where the internal table has not yet 

^L U 11 been divided. A small bone screw 

^B 1 11 is previously introduced into the 

^r ll central bore hole (Heisx-s tii'efond) 

« (tig. 503). 

12. As soon as the disk of bone 
is freed all round, it is carefully lifted 
out by putting a hook, bent to a right 
^ngle, iiito the upper opening of the 
bone screw. With tlie same book the 
ojjerator also tries whetbei- the depres- 
sed fragment can be moved {lioaEn), 
and eudeavoiu'a to raise it with the 
same instrmneut, a stronger lever, or 
a pair of forceps, or even entirely to remove it, 

13. If during the ojioration haemorrhage should occur from ab- 
: normally large veins in the diploe, it is iirrested by the pressure of a 
I ball of cai'holised wax, softened in hot water, or by tbe inboductiuii of a 
, piece of catgut (ItiEDixoBR). Haemorrhage from the middle meningeal 
j artery can also be arrested by the pressure of a ball of wax, if the divided 
I artery cannot possibly be seized and ligatured. Haemorrhage from a 
I wounded fiiuus usually ceases after the application of a light compress. 

14. Before commencing the operation, tbe scalp must be shaved 
I for some distance round (it is best to shave tbe whole), and most 
I carefully cleansed with soup and brush, and disinfected with a solution 

of carbolic acid. 
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At its couclusioD, the wauud, tlie injured dura mater, aud the bvaJa I 
itijelt' oxfi washed with strong (5 per cent) carbolic solution, or 8 per cent I 
solution of chloride of zinir, and in the al'ter- treatment all the pre-f 
cautions of Lister's antiseptic method are most rigorously employed. 



J. KXAJILNATION AND CLEANSING OF GUN-SHOT WOCNDS| 
FROM FOREIGN BODIES AND SEPTIC MATTERS. 

1. Ef.cent gun-shot wounds should only be examined, when the! 
question of immediate operative interference has to be decided. ItJ 
ought then to be carried out veiy thoroughly, and with a due obscr-f 
vance of all the antiseptic precautions. 

2. Such an examination is most freijuently rendered i 
those wounds, in which pi-ojectilea have reiuaJned impacted, or ' 
arc complicated with comminution of bones and injury to a joint. 

3. But if after such an injuiy some days have ah'eady elapse 
and still no symptoms have appeared of any interruption to the bcalingl 
process in the interior of the wound (aseptic coui-so), the examioatiofl 
may be omitted, for it might create more harm than good. 

4. Instead of the daily repeated irritation, to which they . 
usually subjected, by probing, cutting, irrigating, squeezing, rcmovi 
splinters etc., they are left alone. Sut as soon as there is any ini 
cation, that an active interference has become necessary (such as, bigl 
fever, progressive infiltiation, unhealthy suppuration, retention of pusil 
haemorrhage, gangrene etc.), a tkorottgk ej^aminalton and cleaHsingT 
(revision) of the wound is immediately undertaken, all loose spUntentfl 
of bone and foreign bodies, which can be found, removed, sufRcicot| 
outlet provided for the pus, the bleeding vessels ligatured, and i 
endeavour made, as far as possible, to render the wound aseptic. 

5. For this purpose the patient is placed upon the operating tabla 
and chloroform administered : and with tkejinger most carefully cleansed^ 
and disinfected, the operator then mates his way into the opening » 
the wound. 

6. If the openings in the skin and fascia are too small they must 
be enlarged with the blunt ])ointed bistoury. 

7. If the deeper part of the track is too naTTow to admit Ihe* 
finger, it is enlarged with blunt instruments, e. g, with dressing forcepft, 



ROSER'S rnrcept IS pern 



or still better with Roseh-s i'orceps 
(tig. 504), which are introduced 
closed and then slowly oj)ened. 
In ttuH manner the inflamed and 
infiltrated tissue is easily and 
without haemorrhage forced open. 

8. If the wound is so deeji, 
that the finger is unable to reach 
ttic end, the common thin probes 
arc not used, for nothing can be 
jiccurately felt with them, and 
tlieir fine points very easily 
make false passikges: hut flexible 
pewter probes a foot hmg and of 
the thickness of a quill (fig. 505) 
are employed, witli which no in- 
jury is done, if the examination 
is carefully conducted. 

NB. It is dftngeroQs to employ c»- 
thotera, that have been used, for 
such an eiBininatioii. as I htive 
Honn-'timcs seen done, because 
some infectinUB mutter may 
easily linve been left behind in 
its interior from ft former use 
of the instrument. 
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9. If the surgeon feels the bullet, he tries 
to seize it with a pair of bullet forceps (fig. 506 
and 507) and draw it carefully out. 



Fig. 508. 



i 



Fig. 506. 




Fig. 507. 




American bullet forceps. 



LANGENBECK'S bullet extractor. 



BAUDENS' bullet extractor. 



10. If the ball is impacted in a bone, it can be removed with 
the help of a hnlht extractor (fig. 508, Kugelschraube). But if it is 
found to be firmly wedged in the bone, too much force must not be 
used, because very serious ostitis may thus be caused. It is better to 
wait quietly, till the projectile is loosened from the bone by the in- 
flammatory absorption of the bony tissue. 

11. If the surgeon is in doubt, whether a hard body felt at the 
bottom of the track be a ball or not, he can obtain more cei"tain in- 
formation either by Nt^:laton'8 htUet probe (fig. 509), the small china 

Fig. 509. 



NELATON'S bullet probe with porcelain knob. 
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Fig. 510. 



V 





LECOMTE-lOeR*8 bullet detector. 



knob of which acquires a black speck by 
contact with lead, or by Lecomte-Luers' 
stylet pince^ with which a small piece of 
lead can be nipped oflf from the bullet, 
or lastly by Liebreich's electrical galvanic 
bullet probe (fig. 511), which moves the 
needle of a galvanometer as soon as 
both points of the insulated probe (a), 
or of the forceps (c), come in contact 
with a metallic body. 

12. If the bullet can not be felt from 
the wound, but is beneath the skin at a 
distant part, having been previously well 
steadied with the fingers, it is cut down 
upon with a sharp knife; the cellular 
tissue is pushed aside with a probe or 
dressing forceps, and the ball extracted 
with bullet forceps. 



If here again there is any doubt as to whether it is a ball or a 
piece of bone, that is felt, accurate information can be obtained by 
the introduction of two steel needles provided with handles (acupunc- 
ture-needles, fig. 511, b), which are connected with Liebreich's bullet 
detector. 

13. If LiEBREicirs apparatus is not at hand, a similar one can be 
improvised (after Longmore) out of a copper coin, and a piece of zink 
folded together, which are separated from one another by a piece of 
flannel dipped in dilute acid. One of the two insulated copper wires, 
which end in the acupuncture-needles, is wound several times round 
a pocket- compass. The needle of the compass moves as soon as the 
circuit is completed by contact with the ball (fig. 512). 

14. Splinters of bone entirely detached, pieces of clothing, and 
other foreign bodies, which are found during the examination, must 
be carefully extracted. If there are any abscesses and sinuses, an 
attempt is made to penetrate into them, and their orifices enlarged 
with the finger or forceps: counter -openings are also made at con- 
venient places by making the skin project from within with a thick 
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, XHurcK, the Siirgivii'i 



probe, and tlipn cutting; down upon it. Tlic 
whole cavity of the wound with all its 
sinuses is then thoroughly washc<l out with 
strong carbolic or cldoride of zinc solution; 
an irrigator witli in<lia-rubber point is the 
best form of syringe for this purpose. 

15. An iuitiseptic ball (fig. 513) can also 
ill many cases be advantageously tied with 
strong thread on to the probe : this is 
dipped in chluride of zinc solution, and 
drawn baclrwards and forwards tiitoiigh the 
siiiiises: so that the decomposing secretions 
of the wound ai-e thoroughly brushed away. 

16. Finally, stout draiiuige tubes are 
placed through all tJie sinuKes, so tliat every- 
where a free escape is secured for the 
secretions of the wound: the wound is then 
either treated on the open method, or ac- 
cording to the rules of antiseptic surgery. 

lil 
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17. If the case be one of gun-shot fracture or injury to a joint, 
in this examination a definite decision can be made, whether the 
injured limb is to be any longer treated on conservative principles, 
whether it has to be fixed in a suitable position by splints or har- 
dening bandages, or whether a capital • operation (amputation, ex- 
cision etc.) must be immediately undertaken. 

18. If projectiles, which have been imbedded in the bone for 
years, or pieces of necrosed bone, which lie in so called sequestral 
cavities, are to be removed, then an opening must be made (Nekro- 
tomie) into the bony cavity. This necrosis occurs rather frequently 
after osteomyelitis from gun-shot contusion of bone. 

19. These operations can be most quickly and conveniently per- 
formed with chisel and hammer; here also the common carjjenter's 
chisel with a handle, like those commonly found in the surgical in- 
strument cases (fig. 499), is very useful. 

At all events, in default of the latter, the necessary instrument 
can be obtained at the first best joiner's or turner's shop that is 
met with. 

20. The bone in question being exposed by a free incision at a 
convenient spot, the thickened periosteum is pushed back on both sides 
with the raspatory, and the sequestral cavity opened by a few sharp 
blows of the chisel: it is sufficiently enlarged to freely expose the dead 
bone and to remove it with necrosis forceps (fig. 514). 

Pig. 514. 




Necrosis forceps. 



21. If there is only one projectile, lying in a sequestral cavity, 
to be removed, the cloaca, which leads through the bony wall to 
the foreign body, can be most quickly enlarged with a Marshall's 
osteotribe (fig. 515). 





291 


^^^B 


■ 


Fig. 51B, 


22. In necrosis oiiora- ^^M 

tinns it is not sufficient ^^M 

B only to enlarge the cloaca, ^M 

W so that tlie scipiCKtnim ^| 

can with difficulty be 










exU-acted. There is then 






never any security against 






larger or smaller seque- 






stra being left behind tn 






the angles and sinuses 






of the sequesti'al cavity, 






which would render ne- 




■ 


cessary a repetition of 




u 


the operation. 




1 


23. It is much hotter. 




1 


to chisel away the entire 




1 


side of the Uiicfcenod 




1 J b. 


bone and change the ca- 




p Jll 


vity into one large open 




■p 


trough, 80 that no neigh- 




' ▼ 


bouring carities can any- 
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where be left nndis- 


24 


If liefiiro n'niovin^ tin- chistir ligature a taniimn of antiseptic ^| 


tinder 


s applied to tho houy trnngh. 


the largest operation of tliis kind ^1 


can b( 


completed without ivny loss 


of blood; the filling up of the ■ 


cavity 


vith gi'unulations, and the ultimate cicatrisation usually proceed ^H 


without iiiiy especial interruption. 


■ 




K. Till'] HYPODERMIC IS.JIiCTION. | 


I. 


The injection of a solution o 


f morphia into the subcutaneous ^H 


tissue 


is one of the greatest blessings 


at the dressing station, as it is ^H 


in the 


hospital : and often the only means (»f alleviatinf,' the sufferings ^H 


of those who are hopelessly wounded 


^M 


a. 


An injection of morphia (t- 


i gr. in the adult), given about ^H 


10 minutes before the administration 


of clihiniftirm, usually ensures a ^| 


gentle 


and continuous narcosis. 


H 



3. Evdry surgeon should carry with him in war a PitAVArs s 
with a solution of morphia, and be accurately infornjed, to wba 
of morpliia each division of his syringe is equivalent 

4. After the prescribed quantity of the solution has been arawi 
up into the syringe, and the air, which has perhaps entered with iti 
been driven nut by pushing on the piston with the point raised, a fold J 
of skin is raised somewhere on the body {e. g. on the back of thej 
forearm, on the outer side of the thigh): the pointed canula is tliei 
pushed quickly through the base of the fold into the subcutaneout 
tissue. The operator , having convinced himself by a few lateral 
movements, that the point has not penetrated merely into the coriuid 
or into a vein, empties the contents by slowly pushing on the { 
(lig. 516). 

^ ^ ^ Pig. BIB. 




Hrpoilannlc InjecUon. 

.'i. The camihv is tlien withdrawn imd the forefinger placed fol 
a few minutes upon the puncture, so as to prevent the injected fluif 
from escaping. At the same time slight pressure and gentle frictioi 
exercised tiy the middle and ring fingers, promote the distrihution and; 

iilisoi'ption of the solution. 



L TRACHEOTOMY. 

1. Opening the wind-pipe artificially is necessary, as aoon as th&J 
respiration is dangerously impeded from oedema glottidis, which may aiisa 3 
aflcr an injury to the larynx, the trachefi, or its immediate vicini^; or in. 
consequence of the entrance of a foreign body into the air passage eto* j 
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It ia most riiiiiiUy iind piisily perlbrmed by division ol" tho 
crico-tliyroid ligament (lari/ntjotoniy)^ whicii is quite siifticient, if it is 
only required to iivert tlio danger of iustauttineous asphyxia (tig. 517). 

FlB. B17. 




Liryitx and McIm*. 



3. If tlie opening is not large enough, the iTicoid cartilage can 
be divided (crico-tracheotomie). 

4. The trachea itself is most conveniently opened ubove the thyroiil 
body (trackeotomia aiipefior). 

5. 'ilie opening below the thyroid body {traeheolomia inferior) is 
more difficult and dangerous, because the ti-achea. is here much more 
deeply placed, and large abnormal vesselti are frequently found running 
in front of it (arteria anonyma, carotis, thyrcoidea magna ; vemi jugu- 
laris media, thyreoidea magna). 

6. Cliloroform can be administered very safely for this operation, 
as long as the patient has not become too much asphyxiated. It essen- 
tially facilitates the operation, aa the movements of the larynx are 
thereby rendered less violent. 
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7. With the head well thrown back, a cutaneous incision, 3 — 
in length, is made accuiutely in the middle line : this can be preriously-a 
niiirked out by a coloured line. 

8. The cellular tissue in tlie intermuscular siiace is raiM^d between 1 
two forceps and divided, as described for the ligature (itiige 140). ThsJ 
stemo-hjoid muscles arc separated with retractors (strabismus- bookV 
or eye -speculum). 

9. Any bleeding vessel is immediately tied; if iiecessaiy, the sur 
rounding tissues are included within the ligature. If the operatiau haJ 
to be rapidly completed, the bleeding vessel is seized with artery forceps, J 
and allowed to hang sideways. By this means the edges of the woud$ 
are at the same time drawn asuniler. 

10. If the isthmus of the thyroid body reaches up to Uic first Tiag 
of the tracJiea or to the thyroid cartilage, the deep cervical fascia i 
divided by a small transverse incision upou the middle of the cricoidC 
cartilage, and liberated from the trachea by a director or a strabismtisfl 
hook |_tig. 518): in this manner the operator |icncti'atcs without lossl 

fig. &18. 



Stribitmut hook. 



of blood behind the thyroid body :ihil the plexus of veins (Bose's reti'o--B 
fasciale Abliisuny der Schilddriise). 

11. As soon as the trachea is. exposed, it must be well 6xed, 
that the anterior wall may be accui'ately and safely divided in 
middle line. This is most easily done by a. sharp hook (e. g. LxNCEiiil 
BECK'S doiilh hook) (tig. 519 and 520), the point of which is fixed iiite 
the lower border of tie highest cartilage. Whilst tlie trachea is thin 
drawn upwards and steadied, tlie operator places the knife upon tiiei 
groove of the hook, and pierces the trachea to a depth of 1*"; he then 
divides the anteiior wall as far as it has been exposed. Great 
must be taken to avoid cutting into the rellocled tissue or the thyroi* 
gland, for a violent haemorrhage might ensue, and the blood ente 
into the opened trachea. The thyroid body is therefore drawn dow 
wards wilh a strabismus hook. 



Pig. 520. 
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Fig. 519. 




>&^ 



Tracheotomy. 

12. The slit in the trachea being made 
to gape by opening the double hook, a 
LuER's double canula (fig. 521) is imnie- 

Fig. 521. 




lOER'S double canula. 



diately introduced and fastened by an 
UNGENBECK'S double hook. elastic tape round the neck. 
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Fig. 522. 




13. Instead of the double hook, two 
small hooks can be used for fixing the 
trachea, or still better two clutch forceps 
with a sliding catch (fig. 522), which are 
fastened on both sides into the wall of 
the trachea, and the margins of the cleft 
drawn apart at the moment when the knife 
enters. 

14. If there is no canula at hand, a 
stout drainage tube, the lower end of which 
has been cut off obliquely, is inserted; or 
two hooks are quickly made out of silver 
wire, as shewn in fig. 523, and introduced 

Fig. 523. 




Clutch forceps with sliding catch. 



Wire hoolc 



one on each side into the tracheal opening; these are kept apart by 
an elastic tape round the neck. 

15. If there is nothing of the kind at hand, a ligature or silver 
wire is drawn through under one of the rings of the trachea with 
a curved needle; both ligatures are stretched by an elastic tape 
carried round the neck, so that the wound is kept gaping. 

16. Such a makeshift must be replaced as soon as possible by 
a canula, if the trachea has to be kept open for any length of time. 

17. If blood has entered the trachea, it can be sucked out with 
an elastic catheter. 

18. An endeavour is made with forceps to extract bullets or 
other foreign bodies, which have entered the air passages. 

19. The operation being concluded, the anterior surface of the 
neck is covered with a few layers of moistened gauze, and the inner 
canuhi from time to time taken out, and the mucus removed by a soft 
feather. 
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M. OPENING THE CAVITY OF THE CHEST. PARACENTESIS 

THORACIS. 

1. When, after penetrating wounds of the chest, an accumulation 
of air and fluid in the pleural cavity can be diiignosed by physical 
examination (pyo-pneumothorax and haemo-pneumothorax)^ and from the 
accompanying symptoms (high fever, oft'ensive discharge) an inference 
drawn, that decomposition (septic) of the contents has taken place; or 
if distressing symptoms of asphyxia are produced by the increased 
intra -thoracic pressure, then there should be no delay in providing 
a sufficient outlet for the accumulated pus by a wide opening from 
the chest. 

2. In many cases the wound already existing may first oft' all be 
enlarged, by incising the skin from the wound on both sides in the 
direction of the intercostal space, far enough to allow the finger to 
enter the cavity of the chest. If there is any difficulty, the intercostal 
muscles are separated with forceps. 

3. If loose splinters of bone, bullets, or other foreign bodies are 
met with, they are immediately carefully extracted. The wound can 
undoubtedly be made more accessible by the subperiosteal excision of 
a piece of the fractured rib. 

4. When the outlet is sufficiently ' free , an endeavour is made 
first of all, by thoroughly washing out the cavity with an irrigator, 
which is filled with tepid desinfectant water, to clear out the accu- 
mulated secretion, and any foreign bodies, that may be present (pieces 
of cloth etc.). 

5. Forcing air in by means of a syringe and rolling the patient 
on to his side, so that the opening is dependant (both recommended 
by Roser), render very essential service. 

.6. One or more strong drainage tubes are passed into the cavity 
of the chest, and their ends fastened to the surrounding skin by silk 
thread or silver wire. 

7. The drainage tubes must not be hermetically closed. They are 
covered either with a large quantity of charpie or jute, in which the 
secretions are discharged, or the patient is made to assume such a 



f !i!ive a free escape into a basin plat 



position, that the dischai-gi 
heneath. 

8. Once or more frequently in the day the eoutents of tlie cavilj 
of the chest ninst be as thoroughly as possible emptied and cleaiifie 
hy wasliiiig it out with a disinfectant solution (carbolic, thymol, solicyliqj 
chloride of zinc, acetate of alumina, spiritus etc.) : also by blowing i 
air and turning the patient on liis side. 

Q. If the outer opening has already healed, or is so placed tlu 
it does not allow a free escape for the discharges (e. g. the claviculu 
or supra- scapular regions), the pleural cavity must be opened at I 
more suitable place (pavacetUeais thoracis). 

10. Thp fifth or sixth intercostal space midway between 
axillary and mammary lines is the most suitable place for this i 




lor tlen ol the chcil. 



ration (fig. 524): it is determined by physical examination, thu v 
is actually a collectiou of fluid at this spot, ami that tlie lung is l 
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adherent to the costal 2)lcura. In doubtful cases the diagnosis can 
be confirmed by aspiration with Pravazs syringe. 

11. At this spot an incision, 3 — 4*^™ in length, is made close 
along the upper border of the lower rib, as the intercostal artery and 
nerve run along the lower border of the upper rib (fig. 524). Here 
the incisions are carefully carried towards the pleura till the pus 
makes its appearance. The opening is then enlarged, so that a free 
outlet it secured. 

12. If the intercostal space is too narrow, e. g. from the formation 
of calhis, the periosteum is divided at the upper border of the nearest 
rib, and raised with a narrow elevator; a sufficiently large piece of 
the bono is then excised with cutting forceps or chain saw. 

13. In the same manner a piece of the sternum can be excised, 
if it appeal's necessary for the free escape of the contents of the pleural 
cavity. But it must not be forgotten, that the internal mammary artery 
runs down behind the costal cartilages at a distance of about P™ from 
the margin of the sternum (fig. 524). 



N. SUTURES FOR THE INTESTINE. 

1. A wound in a piece of intestine, that has been protruded, must 
be closed by the suture, before an attempt is made to replace it. 

2. As it is only the serous surfaces of the intestine that can 
grow together, they must be brought in contact with one another by 
the suture. 

3. In simple longitudinal or transverse wounds^ the edges of the 
wound are turned a little inwards all round, and the folded margins 
stitched together with a fine round suture -needle and a fine linen or 
silk thread, by carrying every stitch through the wall of the bowel 
for ,about 4™" between the mucous membrane and the muscular layer 
(Lembert»s intestine suture) (fig. 525). 

4. The continuous or glovers suture can also be used with good 
results (fig. 526). 





5. Wlieu tlie intestine 
compleleli/ dieuled, tlie luWI 
end is tui'imd iii, whilu IliQ 
upper b simply puhlied wilJiiu 
the former and united by fine 
sutures, so that only tlie serous 
surfaces ai-e iu contact. Tbe 
mesentery is previously torn from tbe intestine for a short distance 
on both sides (,.Tobkht) (fig. 527 and 528). J 
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Fig. 527. 



Fig. 52S. 




6. The suture being successfully completed, the piece of intestine 
IS replaced witliiii the abdominal cavity, after it lias been carefully 
cleaned and disinfected. The abdominul wound is also closed with 
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0. UKETHROTOllY AN'U LITHOTOMY. 



1. Opening the urethra from the perinneum is urgently called for 
(BotiTONtiifeKE, external urethrolomy), when the urethra is injured (con- 
tused or ruptured), and dangerous urinary pjctravasation threatens or 
ia already present. 

2. A grooved staff or a catheter is passed into the bladder; or 
if that is iinjiossiblc it is passed as far as the seat of injury, and 
held Grmly there by an assistant exactly in the middle line. 

3. The patient is placed upon his back at the edge of the operating 
table, with his legs widely separated (lUhotomy posUion). 

4. The scrotum is 
raised, and the left 
index finger intro- 
duced within the 
anus to act a^ a 
guide; an incision is 
then made, 3 — 4™ 
in length, aectirately 
in tha mlddln line 
(yaphe) between the 
anus and the scro- 
tum. 

By carefully re- 
peating the incisions, 
the deeper structu- 
res are reached and 
the groove of tlie 
staff exposed (fig. 
5^9). 




r>. Ir the latttir has been siiccpssfiilly pansoil into thf bUwliliT, 
diiTctor nirvp<l liktt ^-^ is now cirrierl hy itH side into the bladder, 
upon it an elastic catheter, after tho »niind lias been rpinovpd. Thi 
is left some {two) days in the bladder, till the danger of extravasatioi 
is oTcr. 

0. But if the staff could not lie previously introduced, from thoj 
urethra being completely torn across, then it is necessarj- t-o find tliQj 
vesical end; this is generally a very dii'ficult operation. 

7. While the edges of the wound are held asunder with linfj 
reti-actors, the operator tries, without employinf; any force, to [wtM 
trate with a prnbe in a direction ti}wards the neck of the blnildAl 
Ho succeeds most easily, by allowing the patient to pass water aiM 
then pushing the probe against the stream of urine. 

8. If this is successful, the operator tries to seize the edgi 
the torn urethra with fine hooka: be then passes 'a ligature throng 
the edges on both sides with a small curved needle; tho edgM i 
thus be drawn apart. 

'J. Xow a fXj curved director, . 
Pia- 530. upon it an elastic catheter, can be easilj|l 

pusJied into the bladder. To tie the c 
theter in, a rlove-kitch (fig. 530) is inad6a 
of thick cotton thread, through tjial 
loops of which the projecting end it I 
placed. If the ends of tlic tbrood'] 
arc tightly di'awn, the knot can uevorj 
of itself become loose. The ends 
then tied either to the hair on thai 
pubes, or to a ring of strapping loosetf^l 
applied behind the glatis penis. 

10. If a foreign h<tJ>/ {e. g. a ball) has penetrated the bladdoTi,! 
it can gener.illy be removed by an incision in the median liBft| 
(Au.AKTON's median lilholmiiy). 

11. The urethra is incised from the perinaenm, as above describod^ J 
and the prostatic portion dilated by slowly boriTig with the linger, tilljfl 
a nan-ow pair uf litlmtoniy forceps can be intnidiiccd, and the tioj 
extracted. 
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12. If the bullet has already remained a long time in the bladder, 
so that urinary concretions have formed around it, it becomes necessary 
to choose some other method of lithotomy, hy which larger bodies can 
be removed from the bladder witliout too much tearing (lateral litho- 
tomy, supra -piJtbic lithotomy). 



P. OPERATIONS WITH ARTIFICIAL LIGHT. 

1. In war the surgeon has frequently to operate at night; and on 
board ship during an engagement the necessary operations must ac- 
cording to the rules be performed w4th artificial light below deck. 



Pig. 531. 




Wax -torch. 



2. P'or most operations a strong 
light upon the seat of operation is 
absolutely necessary; and the sur- 
geon must know what to do, if, as 
commonly happens, the place itself 
is only insufficiently lighted. 

3. The loax'torch is a simple and 
very good means of obtaining light 
(fig. 531): it is made out of the 
common wax-taper, about the thick- 
ness of a quill, three or four of 
which are twisted together like a 
rope. To protect the hand against 
the hot wax as it trickles down, 
the torch is placed through a disk 
of paste board, which has a hole 
cut in its centre. 



4. Ravoth'S opernting-camUe (fig. 532) gives a superior light : it is 
a wax candle, which is placed in a socket provided with a spiral spring; 
it carries a moveable metallic mirror, which reflects the light upon 
the seat of operation. 

5. In default of this apparatus, a reflector can be improvised by 
fastening a silver spoon to the wax candle by means of a pad and 
bandage, as is shewn in fig. 533. 




RAVOTH'S dperalltig light. 



(). Blill-UFTS. 

1. In stationary well-organised hospitals, special means, often com- 
plicated and expensive, are kept fnr raising the patient. They are used, 
when the patient is severely wounded, for changing and renewing Uip 
dressing or the bed-linen, for cleaning the back, for washing, and pro- 
tecting against a bed sore, and to facilitate defecation without caasii^ 
the patient much pain, and without injuring the shattered limbic by 
movements. 

2. In war they have often to be quickly improvised, and that 
with little means at hand. 

3. Besides the stretcher for raising, which is represented on 
page 276 (fig. 496), Voi.kmann's hed-lifl is to he especially recomnieudwl 
for its simplicity and usefulness (fig. r>34). 





I HAS 



VOLKNUirS bMl-litt. 

The canvass, stretched by the wimileu iVatHL', has in its centre an 
re for defecation. By menns of the strap fixed to each end, the 
10 is raised wi'lh ttie patient, and kejit in this jiosition by wooden 
The pulleys for the extension are fastened to this frame. 

4. SiEBoi.D's apparatus for raising the patient has alsu nnicb tii 
recommend it on account of its simplicity (fig. 535). 

The strong pole is easily raiseil by pulleys, which are fastened 
to the ceiling. Since the belts, in which the patient swings, cling to 
the body when raised, a board, like the one repriisGntcd to Uih loft 
in fig. 535, must be pushed in above the body at the ])Iacc8 where this 
has to be avoided. The board keeps the belts apart. 

5. Tlie adaptable hed-rest is a great comfort to those, who arn 
iously ill or wounded; it is placed beneath thp pillow and pcrniitH 

le patient to assume different positions. Thoy are easily and with 
little expense made in the form hero represontfd (fig. 53(1), 
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A. 

Abdominal tourniquets 133. l34 

Actual cautery 120 

Adduction splint, Stromeyer's 66 

Allarton's median lithotomy 302 

Amputating knives 174 

Amputations and disarticulations ... 172 

Amputation of all the metatarsal bones 207 

— of the ann 201 

— — forearm 199 

— - thigh 228 

— — leg 224 

Amputation, general rules for .... 172 

Anms.sat\s forceps 186 

Aneurism, difluse traumatic 137 

Aneurism -needle 142 

Ankle joint, outer side of 262 

— — , inner side of 264 

Apolyse (Neudorfer) 241 

Arm, obtuse -angled splint for the 

(Stromeyer) 68 

— , rectangular splint for tlie (Stro- 

meyer) 66 

— , trough splints for the 59 

— , wire swing for the (Volkmann) 73 
Artery, internal mammary 299 

— , middle meningeal 282 

— , opening the sheath of .... 141 

— , torsion of 186 

Artificial light for operations 303 

— respiration, Silvester's 117 

Asphyxia, paralytic 114 

— , spastic 114 

— , drawing out the tongue in 

threatening 116 

Auto -transfusion (Muller) 172 



B. 

Balls, antiseptic 13 

Bandages 18 

Bandage, capelline 50 

— , circular 19 

— , double-headed. . . 16. 21. 49 

— , elastic (Langenbeck) .... 128 

— , figure of eight 21 

— , gaping 20 

— , knotted 49 

— , many-tailed 21 

— , spiral 19 

— , starch 16. 39 

Bandaging 19 

— the arm 54 

— the whole leg 81 

— the chest 109 

— by reverses 20 

Bardeleben's pelvic support 96 

— moist carbolic dressing 15 

— wire swing 95 

Basins 6 

Baths 7 

— for the arm 7 

— for the leg 7 

Baudens' bullet extractor 286 

Bayonet -splint 38 

Bed-lifts 304 

— Volkmann's 305 

Bed-rest adaptable 306 

Belt for the chest 110 

Biceps, tendon of the 257 

Blood, defibrinating the 165 

— , filtering defibrinated 166 

Bloodless operation (Esmarch's appa- 
ratus) 127 

20* 
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Bloodless operation for high amputa- 
tion of the thigh .... 133 

— — disarticulation at the 

shoulder 132 

— — amputation of penis and 

scrotum 131 

Bloxam's su«i)ension lOG 

Bone-drill 267 

— forceps, cutting 184 

— screw (Heine's tircfond) 283 

— — with Roser's hook .... 283 

Bonnet's wire splint 33 

Boot, used as a foot -rest 1()8 

Boracic Acid 15 

— ointment 15 

Box splint (Petit's) for the leg ... . 88 

— — (Scheuer's) 89 

Brandis' compression of tlie aorta . . 136 

— improvised cautery 120 

Bninninghausen's amputation hy skin 

flaps 178 

Bruns' amputation 223 

Buckles, Emmert's 28 

Bullet detector, Lecomte - Luer's . . . 287 

— — Liehreich's . . . 287. 288 

— — Longmore's 289 

— extractor, Baudens' 286 

— — , Langenbeck's .... 286 
-- forceps, american 286 

— probe, Nclaton's 286 

Butcher's excision saw 239 

o. 

Capelline bandage, the 50 

Caps for the head 50. 51 

Carbolic -spray 12 

Carbolic dressing, moist 15 

Cari>al bones, the 249 

Catgut, carbolised 13 

Cement bandage . • . . . . 40 

Chain saw 238 

Charpie 2 

Chest, anterior view of the 298 

— , opening the cavity of 297 j 

— , large handkerchief for 110 

Chin-sling 53 



Chloroform apparatus (Esmarch) ... 113 

Chloroform narcosis 112 

Chopart's amputation 211 

Circular bandage, the 19 

— incision, the single 174 

— — , the double 176 

Cloth splints, Schnyder's 26 

Clasp for bloodless operation 129 

Clasp, wooden pipe used as a 130 

Cleaning bath sponges 6 

Cleansing of wounds 4 

Clove-hitch 302 

Clutch forceps, Langenbeck's 238 

Clutch forceps with sliding catch . . 296 

Collin's transfusion ajiparatus 170 

Coat sleeve as a sling 58 

Collodion 16 

Cold applications 8 

Compresses 2 

Compress, graduate<l 67 

Compression of the artery above the 

wound 120 

Compression, direct 118 

— by pole, or crutcli 126 

Compression belt (Nicaise) 130 

Compression by pad and bandage . . 119 

Conical stump 235 

Cooling- coil, the 8 

Covering of wounds 2 

Cotton wool 2 

— — styptic 120 

-- — and paste board splint . 39 

Counter -extension 102 

Cradles 3 

Creosote 120 

Crosby's strapping 100. 101 

Cushion, Stromeyer's 76. 77 

— , Middeldori)rs 78 

Cutaneous incision in ligature of 

vessels 139 

D. 

Damar- varnish ......'. 47 

Dental splint 54 

Desault's bandage for fractured cla- 
vicle 78 
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Besault-Liston's splint 

Digital compression 

— — of the brachial artery . . 

— — — carotid artery . . . 

— — — femoral artery. . . 

— — — subclavian 

Disarticulations, general rules for . . 
Disarticulation of the tenninal pha- 
lanx of finger 

— at the second phalangeal joint . 

— of fingers at metacarpo-phalangeal 
joint by flaps 

— — by oval incision 

— of last four metacarpal bones . 

— of thumb by oval incision . . . 

— — by lateral flaps .... 

— at wrist by circular incision . . 

— — by flaps 

— — by radial flap 

— at elbow by circular incision . . 

— — by flaps 

— at shouldor by flaps 

— — by circular incision 

— of the toes 

— of the great toe with its meta- 
tarsal bone 

— of the fifth toe Avith its meta- 
tarsal bone 

— at tarso - metatarsal joints. . . . 

— through tarsus (Chopart) .... 

— of foot, Syme's 

— , Pirogoft^s 

— - subastragaloid, Malgaigne's. . . 

— of leg at knee by flaps 

— — — by circular . . . 

— at hip (Manec) by flaps 

— — (Langenbeck) 

— — by circular incision . . . 
Division of the soft parts in ampu- 
tations 

Dobson's wooden trestle 

Dorsal splint for excision of ankle 

(Volkmann) 

Dorso- radial incision (Langenbeck) . 

Double canula, Ltier's 

Double hook, Langenbeck's 



100 
120 
121 
121 
121 
121 
188 

1811 
190 

192 
191 
195 
193 
194 
197 
197 
198 
VM) 
200 
201 
204 
205 

207 

208 
209 
211 
215 
219 
214 
227 
225 
229 
235 
232 

172 
94 

85 
247 
295 
295 



Double headed bandage ... 16. 21. 48 

— splint for excision of the elbow, 
Esmarch*s 69 

— inclined plane. 93 

Drainage tube, Chassaignac's 1 

Dressing, the first 23. 24 

— amputation stump 187 

— Lister's antiseptic method ... 12 

— of wounds (bandages and splints) 1 

— for the face 52 

— — — head 48 

— — — neck 54 

— — — upper extremity 54 

— — — lower extremity 81 

trunk 109 

— changing after amputation of 
the thigh 229 

— — after excision of hip .... 275 

Drop bottle 112 

Dubrueil's disarticulation at the wrist 198 

E. 

Elastic ligature for bloodies operation 127 

— — for the penis and scrotum 131 

— extension by india-rubber rings 106 

Elevators 236 

Elevator, Sayre's 237 

Esmarch's abdominal tourniquet ... 134 

— bloodless operation 127 

— chloroform apparatus 113 

— clasp 129 

— double splint 69 

— double inclined plane 93 

— excision knife 237 

— heel support 97 

— ice douche 186 

— interrupted swing splint .... 71 
-- — — for excision of wrist. . 64 

— interrupted splint for excision 

of ankle 86 

— jointed splint 108 

— pelvic support 96 

— plaster of Paris swing splint 

for excision of ankle 84 

— plaster of Paris suspension ... 63 

— pressure by a pole 126 
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Esinarch's stretcher extension 107 

— tongue forceps 116 

Examination of guns -hot wounds . . 284 
ExcLsion of joints 236 

— , general rules for 236 

— of wrist, complete 247 

— — lower ends of radius and ulna 242 

— — elbow, Hiiter's 255 

. — — — , Langenbeck's subpe- 
riosteal 254 

— — — , Liston's 250 

— — shoulder, Langenbeck's . . . 256 

— — — , Langenbeck's sub- 

periosteal 259 

— — glenoid cavity 261 

— — a portion of a rib 297 

— — the cranial bones 279 

— — ankle, Langenbeck's subper. 262 

— — knee with anterior incision . 266 

— — — Langenbeck's subper. . 267 

— — hip, Langenbeck's subper. . . 272 
— , Anthony White's .... 270 

— knife, Esmarch's 237 

— saws 239 

Extension, treatment by 100 

Extension-cradle, Hodgen's . . . 103. 104 
Extension by weight for fracture of 

femur 101 

Eye band 53 

Eye bandage 53 

P. 

Face, wounds of 52 

Farabccufs clutch forceps 238 

Femur with muscular attachments . 273 
— , splint for fracture of, Desault- 

Liston's 100 

— — Haynes Walton 100 

Fergusson's lion forceps 238 

Figure of eight -bandage 21 

Filo -pressure 185 

Filtering defibrinated blood 166 

Fingers, contused wounds of 59 

— , fractures of 59 

Flexion (Adelmann) 127 

Fold-suture 18 



Foot, handkerchief for the 82 

Foot -rest, improvised 108 

Forceps, Amussat's 186 

— , Farabceufs 238 

— , Fergusson's lion 238 

— , Roser's 285 

— , tongue 116 

— with sliding catch 296 

Foulis' fastening apparatus 129 

Fractured clavicle 78 — 81 

o. 

Gauntlet 54 

Gauze antiseptic 14 

Gooch's flexible splints 103 

Gouge, the 280 

Gouge forceps, Hoflfmann's 280 

— . — , Liier's 279 

Gouging out the point of a sword . . 281 

Granny, the 17. 25 

Gun-shot wounds, examination of . . 284 

— — , cleansing of .... 284 

Gun as a splint 38 

Giinther's operation 220 

Guttapercha bandage 41 

Gymnastic exercises 242 

H. 

Haemorrhage, arrest of 118 

, permanent arrest of. . 136 

— , temporary arrest of. . 118 

— , in amputation 185 

— , parenchymatous .... 120 

Haemo- pneumothorax 297 

Halter bandage 49 

Hand -board 59 

Hand -splint, Stromeyer's 60 

Handkerchief bandage 22 

Handkerchief, large square, for the 

head 51 

Handkerchief, small triangular .... 50 

— for the chest 110 

— — — elbow 55 

— — — hand 55 

— — — shoulder .... 55 

— — — buttock . 83. Ill 
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Handkerchief for the hip 82 

— — — knee 82 

— foot 82 

— — — groin 83 

Hasso's transfusion syringe 171 

Head-net, the 52 

Healing under a scab 11 

Heath's adaptable splint for excision 

of the elbow 74 

Heel support, Esmarch's 97 

Heine's Tirefond 283 

Hemp and plaster of Paris splint . . 43 
Hernietical sealing of wounds .... 11 
Hod gen's extension cradle .... 10:]. 104 

Hoffmann's gouge forceps 280 

Hook and knob for india-rubber tubing 107 

— , Langenbeck's blunt 239 

— , removable, for the jointed ex- 

• tension splint 109 

— , Langenbeck's sharp bone .... 240 

— , Volkniann's — — . . . . 240 
Hiiter's arterial transfusion 171 

— excision of elbow 255 



Ice 8 

Ice-bag 8 

Ice -douche 186 

Immersion 10 

Inactivitiitsparalyse 241 

India -nibber rings for extension . . . 106 
— tube with knobs and 
hooks for elastic extension . . . 107 
Indications for amputation and ex- 
cision 277 

Injection, hypodennic 291 

Injuries of hands and fingers 58 

of wrist 63 

— on volar aspect of hand ... 61 
Interrupted splints .... 47. 73. 87. 90 
Intestine suture 299 

— — , continuous 300 

— — , Jobert's :KX) 

— — , Lembert's :KX) 

Irrigation 9 

Irrigator 4 



J. 

Jaw, gun-shot fractures of lower . . 54 
— , pushing forward lower, in chloro- 
form narcosis 115 

Jobert's intestine suture 300 

Joints, excision^ of 236 

Jute 15 



Key -hole saw, Langenbeck's 238 

Knee, excision of 266 

— , handkerchief for 82 

— joint, tendons of (inner side) . 268 

— — , ligaments of 269 

Knife between the bones, carrying the 184 

Knives, blunt - pointed 259 

Knot, surgeon's 17 

— , false 17 

— , tying the 143 

Knotted bandage, the 49 

L. 

Langenbeck's bullet extractor 286 

— disarticulation at hip 235 

— double hook 295 

— elastic bandage 128 

— elevators 237 

— exicision of elbow 254 

— _ _ shoulder 256 

— — — wrist 247 

— key- hole saw 238 

— knife for flap amputation .... 179 

— method of amputation by flaps 181 

— — — — — oval 
incision 181 

— raspatories 237 

— retractors 239 

— sharp bone hooks 240 

— subperiosteal excision 236 

— — — of ankle . 262 

— — — — hip. . . 272 

— — — — shoulder 259 

Lateral position, Pott's 90 

Laryngotomy 293 

Larynx and trachea 293 
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I^ecomte-Luer's bullet detector .... 287 

Le Fort's amputation 222 

Lembert's intestine suture 300 

Liebreich's bullet detector 288 

lifts, bed 304 

Lij^ment< of the ankle (outer side) . 204 

— — — — (inner side) . 265 

— - _ _ (from behind) 263 

— crucial 266 

— in front of the hip joint . 274 

— of the rijrht elbow .... 253 
— — knee joint . . 269 

— — — shoulder joint . . . 260 
— wrLst 244 

Ligature, the 142 

— . direct 137 

— of anterior tibial arterv 160. 162 

— — axillary artery 149 

— — brachial arterv. . . 150. 151 

— — common carotid art. 144. 145 

— — — iliac artery . . . 154 

— — external iliac arten* . . 155 

— — femoral art. 156. 157. 158 

— — lingual iliac artery ... 146 

— — popliteal arterj* 15i» 

— — l)osterior tibial art. 161. 163 

— — radial artery .... 152. 153 
— subclavian artery . 147. 148 

— — ulnar artery .... 152. 153 

Light artificial 303 

Lint 2 

Lion forceps, Fergusson's 238 

Liquor ferri perchlor 120 

Lisfranc's disarticulation 2i.l9 

Lister's splint for excision of wrist . 65 

— method of antiseptic dre.<?sing 12 

Liston's excision of elbow 250 

Lithotomy ;J01 

— , AUarton's median 302 

— position 301 

Longmore's bullet detector 289 

L(>rinser's phlebotome 164 

Luer's double canula 295 

— gouge forceps 279 



M. 

Mac Intyre's splint 89 

Mackintosh 14 

Mallet, carpenter's 280 

Manec's amputation by transfixion . . 229 

Marshall's osteotribe 291 

Massage 242 

Mathysen's plaster of Paris bandage . 41 

Mayor 22 

Me<lian lithotomv. Allarton's 302 

Metacarpal bones, fracture of 59 

— saw 184. 238 

Metal splints 32 

Middeldorpf s triangular cushion ... 78 

Movements. pa.ssivo 241 

Muller's autotransfusion 172 

Muscles behind the hip joint 270 

Muscular flajis. amputation by .... 180 

N. 

Neckerchiefs 54 

— with paste -board .... 54 

Xecn)sis forcei>s 290 

Nekrotomie 290 

Nelaton's bullet probe 2845 

Neudorfer's apolyse 241 

Nicaise's compression belt 130 

Nose bandage, the 53 

o. 

Oakum 2 

Oi)erations 112 

— . artificial light for 303 

Osteotribe, Marshall's 291 

Oval method of amputation (Langen- 

beck's) 181 

P. 

Pancoast's abdominal tourniquet ... 133 

Paracentesis thoracis 297 

Pa.ste- board model for trough .... 60 

— — for Merchie's splints .... 29 

— splints 29. 30 

— trough for the arm 60 

Pelvic handkerchief, large Ill 
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Pelvic support Bardeleben^ 9t> 

— — Esmarch*s 9G 

— — Volkmann's 97 

Petit's box splint for the leg 88 

— tourniquet 128 

Phlebotome Lorinser's 164 

Pig's bladders 8 

PirogoflTs amputation 219 

— — modified by Giinther . •. . . 220 

— interrupted splint 87 

Plaster of Paris bandage 41 

— — bandages . 44 

— — — , box for . . 44 

— — — , knife for . 47 

— — — . machine 

for . . 44. 45 

— — — , removal of 47 

— — — , scissors for 48 

— — — , suspension 

of 83 

— — — , waterproof 47 

— — — , windowed . 46 

— — — , with strips 

of wood 45. 97. 98 

Plaster of Paris splints, Port's .... 31 

— — — interrupted with hoops 

of iron 73 

Pla-iter of Paris interrupted with woo- 
den latlis 90 

Plaster of Paris interrupted splint, 

Pirogoff's 47. 87 

Plaster of Paris swing splint for ex- 

. cision of the ankle (Esmarch) . . 84 
Plaster of Paris swing splint for ex- 
cision of the elbow (Esniarch) . 70 
Plaster of Paris swing splint for ex- 
cision of the knee (Watson's) . . 91 

Pott's^ lateral position 90 

Porcelain headed probe, Nelaton's . . 286 
Pressure by a pole or broomstick . . 126 
Probe pewter 285 

— (Nelaton's) 286 

Pravaz's syringe 292 

Protective silk 14 

Pyo- pneumothorax 297 



R. 

Raspatory 236 

Ravoth's operating light 304 

Reamputation 235 

Reduction of heat 8 

Reef knot, the 17. 25 

Reflector, improvised 304 

Renz's double box splint 95 

Respiration. Silvester's artificial . . . 117 

Rest 1 

Retractors, linen 183 

— , Langenbeck's small and 

large 239 

Retractors, Langenbeck's sharp .... 240 

— , Volkmann's — .... 240 
Roser's bone hook 283 

— forceps 285 

Rush mat 36 

S. 

Safety-pin, the 25 

Sagittal bandage, the 49 

Sailor's knot, the 17 

Salicylic acid 15 

Saw, bow 182 

- , broad-bladed 182 

— , BuU-her's 239 

— , chain 238 

— , Langenbeck's key- hole 238 

— , metacarpal 18J. 238 

— , Szymanowsky's 239 

Sawing the bone 182 

— — — , Bruns' method . . . 224 

— off the head of the humerus . 258 

— — — — femur . . 271 
Sayre's elevator 237 

— strapping for fractured clavicle . 80 

Scabbard as splint 38 

Scalp wounds 48 

Scheuer's box splint for the leg ... 89 

Schnyder's cloth splints 26 

Scultet's bandage (many -tailed) ... 21 

Seutin's starch bandage 39 

Sequestrum forceps 290 

Siebold's bed-lift 306 
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Silica bandage, the 40 

Silk carbolised 14 

— paper, varnished 3 

Silvester's artificial respiration .... 117 
Sinuses, longitudinal and transverse . 282 
Skin cuff in circular amputations . . 177 

— flaps, amputation by 178 

Sliding apparatus, Volkmann's . ^ . . 102 
Slings 56 

— , small 56 

— , triangular 56 

— , square 58 

Sloping board, the 61 

Smithes anterior wire splint. . . 104. 105 
Socin's apparatus for want of union 

after excision of elbow 74 

Spica bandage, the 21 

Spiral bandage, the 19 

Splints 26 

— . Bell's 28 

— , box, Petit's 88 

— , cloth, Schnyder's 26 

— , double box, Renz's 95 

— , English 28 

— , flexible 26 

— , for fracture of arm 75 

— , Gooch's flexible ..... 26. 103 

— , interrupted for excision of ^vrist 

(Esmarch) * (>4 

— , Langensalza 69 

— , Mac Intyre's 89 

— , material for 27 

— , Merchie's paste -board .... 29 

— , metal 32 

— , paste-board 29. 39 

— , plaster of Paris 41 

— , — — , interrupted 
with iron hoops 73 

Splints, starch 39 

— of sticks 35 

— , temporary 34 

— , wire gauze 33 

— , wooden 26 

Spray producer 12 

Sponges 6 

Staff, grooved 301 



Starch bandage 16. 39 

Starch splints 39 

Strabismus hook 294 

Strapping 16 

— Crosby's 100. 101 

Straw splints, mat and casing . 35. 36 
Stretcher for raising patient 276 

— extension, Esmarch's 107 

Strips of wood with plaster of Paris 

for fractured forearm .... 66. 67 
Strips of wood with plaster of Paris 
for fracture of arm and inflam- 
mation of the shoulder joint . . 76 
Strips of wood with plaster of Paris 

for' excision of the elbow 68 

Stromeyer's adduction splint 66 

— cushion 76. 77 

— splint for the arm 66. 68 

Stump, position of 188 

— , reamputation of 235 

Styptics 119 

Susi)ension of plaster of Paris bandage 83 

— , Bloxam's 106 

— , Volkmann's splint .... 62 

— of the hand, vertical ... 61 
Sutures 16 

— , the interrupted 16 

— , the twisted 17 

Swing splint for elbow, Esmarch's . . 71 

-^ — of telegraph wire . 63. 92 

Same's amputation 215 

Syncope 114 

S^-phon 10 

Syringe, Pravaz's . 292 

T. 

Tampon 119 

T bandage 22 

Temporary splints 34 

Tendon of biceps 257 

Thiersch's salicylic acid dressing. . . 15 

Tin boxes 8 

— splint (Volkmann) 32 

Tongue, dra^^ing out, in asphyxia . . 116 

Torsion of an artery 186 

Tourniquets 123 
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Tourniquet, Petit's 123 

— , abdominal (Esmarch) . . 134 

— , — (Pancoast) . . 133 

— , stick, Volckers' 125 

Tracheotomy 292 

Transfusion, arterial (Hiiter) . . . /. 171 

— by hydrostatic pressure . 169 

— , Hasse's syringe for ... 17^ 

— . Collin's apparatus for . . 170 

— with Uterhart's syringe. 169 
Traumaticin, guttapercha dissolved in 

chloroform 16 

Trephine 281 

Trestle for liftin<( mattress 94 

Triangular cloth 22 

— cushion, IVIiddeldorpf's . . 78 

Turpentine, oil of 120 

Twirling stick and piston 170 

- the blood 165 

u. 

Ulnar nerve, the 252 

Union of wounds, the 16 

— of flaps after amputation . . . 187 

Urethrotomy 301 

Urinary extravasation 301 

Uterhart's transfusion syringe .... 169 

V. 

Velpeau's bandage for fracture of the 

clavicle 80 

Venesection 164 

— with the lancet 164 

— , dressing after 165 

Volckers' plaster of Paris bandage 

with strips of wood 98 

Yolckers' (double) stick tourniquet. . 125 
Volkmann's bed- lift 306 

— dorsal splint for the ankle ... 85 

— pelvic support 97 



Volkmann's sharp hook 240 

-- sliding apparatus 102 

— suspension splint 62 

— wire swing for the arm 73 

w. 

Walton's splint 100 

Wasserglas bandage 40 

Waterproof material 3 

Watson's swing splint for excision of 

knee 91 

Wax torch 303 

White's excision of the hip 270 

Wire baskets (Mayor, Bonnet) .... 32 

— gauze, splints of 33. 34 

— hook 297 

— splint, Bonnet's 33 

— — , Esmarch's 34 

— — , Roser's 33 

— — , Smith's anterior . . 104. 105 

— swing, Bardeleben's , for the 
lower extremity 95 

Wooden splints 26 

— strips with plaster of Paris 

66. 67. 68 

Wound -douche 4 

— , improvised .... 4. 5 

Wounds, contused of fingers 59 

— of face 52 

— , sutures for 16 

— , syringe for 4 

— , open treatment of 4 

— , treatment of 1 

— , union of 16 

Wrappings, cold 8 

— , Priessnitz's 8 

Wrist, extension of the 250 

— , injuries of the 63 

— , ligaments of the 244 

— , section through the 246 
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